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PRICE ; 


‘ROM ATLAS COPCO 


Steady penetration speed, better flushing with the Bison (and Sandvik Coromant Steels) 


A heavy long hole drifter for benching, ring 
drilling and exploratory work capable of 
drilling with up to 4” bits. 


400 ARGER Fi HING \ 

The Bison has been developed to work together with 
Sandvik Coromant extension steel equipment. The 
1}” and 14” extension steels used with the Bison have 
100°, larger flushing holes, 4” and 3” respectively. 
More efficient flushing means more efficient drilling. 


REVERSIBLE ROTATI( 
by three-position lever. Rotation mechanism is dis- 


connected when the lever is in neutral position—an 
advantage if the bits get stuck. 
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The Bison’s speed of penetration is only slightly affec- 
ted by the increasing depth of the hole. That's the 


meaning of the remarkably flat curve in the diagram. 
Figures are taken from a long hole drilling test with 
the Bison, in hard granite with a 2” bit. Rate of pene- 
tration per minute was plotted against depth of hole, 


THE BISON IS AVAILABLE IN TWO VERSIONS 


I. For screw feeds, with rota- 
tion reversion lever on the 
back head. 


2. For screw feeds as well as 
chain feeds, (for 14" cu. ins 
steel equipment) with special 
back head for remote control 
Operation 


A complete range of compressed air equipment 
Atlas Copco manufactures portable and stationary 
compressors, rock-drilling equipment, loaders, pneu- 
matic tools and paint-s praying equipment. Sold and 
serviced by companies or agents in ninety countries 
throughout the world. 


Milas Cope ¢) PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 


3s. ; With postage 3s. 8d. 
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Safety in the Stope 


HUWOOD 
T.C.R. Props... 


. are yielding props much used in coal 
mining. They can be applied with equal 
success in all underground conditions 
where safe roof control is an important 
consideration. 

The T.C.R. prop consists of two tubes one 
of which telescopes into the other under 
the most perfect control system yet 
devised for this type of equipment. 

The T.C.R. prop is of high capacity. 
You are invited to consider the following 
points. 


IMMEDIATE ACCEPTANCE OF FULL 
LOAD 
SMOOTH YIELD 


LONG EXTENSION 
LOW MAINTENANCE COST 


SIMPLE CONSTRUCTION 


For further information, write 
for new free booklet. 
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EDITORIAL 


ET another addition to the standard 

works produced by Mining Publica- 
tions, Ltd., makes its appearance this month. 
The subject is ‘‘ Rock Pressure in Mines ”’ 
and the author, Mr. E. de St. Q. Isaacson, is 
particularly well qualified for the task he has 
set himself, having been for some years in 
charge of a research unit responsible for the 
investigation of pressure control problems in 
the Kolar Gold Fields where operations are 
now being conducted at depths of 10,000 ft. 
and lower. Rockbursts and their prevention 
are matters of widening interest as mining 
goes deeper in all parts of the world. 


HE International Association for the 

Exchange of Students for Technical 
Experience (I[AESTE) has now issued its 
11th Annual Report, for 1958. In the year 
5,394 students were exchanged between 24 
member countries. Compared with last year 
this was a decrease in the number of partici- 
pators for the first time since the foundation 
of IAESTE in 1948, the reason being that 
the economic situation in many countries is 
not as good. In spite of the decrease, how- 
ever, the number of industries collaborating 
has increased, showing that the interest in 
the association is as great as ever. During 
the year Unesco reserved a travel grant to 
be used by IAESTE for an investigation of 
the possibilities for an increased exchange of 
students in South Asia and North Africa. 
The tour is to be planned in close co-operation 
with the countries to be visited and will 
probably take place at the beginning of 1959. 


Mining in British Columbia 


The latest Annual Report of the Minister 
of Mines for British Columbia shows the 
marked effect the continued decline in base- 
metal prices is having on the industry in the 
Province. The figures he presents for 1957 


give the value of mineral production as 
$172,264,617, a figure which compares with 
$190,084,302 in 1956 and which is slightly less 
than the values in 1955 and 1951 but greater 
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than that for any other year in the history of 
the Province. The Minister, the Hon. W. K. 
Kiernan, had cautiously predicted a figure of 
$165,000,000 at the close of 1957. 

The mineral production of the Province is 
segregated into five groups which contributed 
as follows : Principal metals, $112,049,638 ; 
miscellaneous metals, $12,755,362; indus- 
trial minerals, $13,361,751; structural 
materials, $25,626,939, and fuels, $8,470,927. 
In the principal-metals group placer-gold 
production was valued at $80,900, the lowest 
figure for this item since records have been 
kept; lode gold, $7,645,076; _ silver, 
$7,077,708 ; copper, $7,631,897; _ lead, 
$39,368,086, and zinc, $50,225,881. Listed as 
‘miscellaneous metals,’ antimony produc- 
tion provided a value of $377,344 ; bismuth, 

314,569 ; cadmium, $3,172,627; indium, 
693,770; iron’ ore, $2,200,637; _ tin, 
555,936, and tungsten, $5,240,479. 

The value of asbestos production reached a 
new peak at $9,245,800 and, with sulphur at 
$2,872,332, dominated the minerals of the 
industrial group. Coal, once the most 
important product of British Columbia’s 
mines, declined in value to $7,340,339, but 
the “fuels’’ group was enriched by new 
production of natural gas to a value of 
$366,867 and petroleum to $763,721. There 
is strong indication that oil and gas will 
provide a continually increasing proportion of 
the mineral production of the Province. 

The average prices of all principal metals 
were down in 1957 as compared with 1956. 
The gains of the past two years were wiped 
out in a time of still-rising mining costs. 
The average Canadian price of gold fell to 
$33-55, the lowest figure in 25 years, as the 
Canadian dollar attained a record premium 
over the United States dollar; the price of 
silver was relatively steady, but the Canadian 
price suffered for the same reason. The 
United States price of copper dropped 
below 30 cents per lb. in February, below 
24 cents in September, and at the year’s 
end was 22-27 cents. The average price in 
Canadian funds, 26-031 cents per lb., was 
almost 35°% less than the corresponding price 
in 1956. The New York price of lead dropped 
from 16 cents per lb. early in May to 13 cents 
per lb. at the year’s end and the price of zine 
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likewise declined from 13-5 cents at 
May 1 to 10 cents in early July, a figure 
which held for the rest of the year. The price 
of tungsten (scheelite) ore dropped from a 
quotation of $27-25 to $27-75 per unit to one 
of $12 to $13 at the end of 1957. 

In the Province 31 mills were operated dur- 
ing 1957,18 of them continuously and three 
intermittently. There were five new mills : 
A small gold mill at Hedley, a lead-zinc mill 
near Kaslo, copper mills at Greenwood and 
Cowichan Lake, and a magnetic concentrator 
at Benson Lake, on Vancouver Island. Six 
mills were closed when work ceased at the 
respective properties : Polaris-Taku (Tulse- 
quah mine), Allenby (Copper Mountain 
mine), Velvet, Giant Mascot, Iron Hill, and 
Woodgreen. Three Slocan mills accepted 
custom ore, one steadily and _ two 
intermittently. 


United Kingdom Metal Mining 
Association 


At the adjourned annual general meeting 
of the United Kingdom Metal Mining Associa- 
tion held earlier this month the chairman of 
the Council, Mr. A. R. O. Williams, once 
again referred to the approach that had 
already been made to the Chancellor of the 
Exchequer regarding the position of the 
industry, saying that consideration of a 
further approach had been deferred in view 
of the symposium the Association and the 
Institution of Mining and Metallurgy had 
together arranged on ‘‘ The Future of Non- 
Ferrous Mining in Great Britain and Ireland.”’ 
This symposium, as readers will be aware, 
took place in September last, being devoted 
to the presentation and discussion of 24 
papers covering every aspect of the subject. 

Mr. Williams went on to say that in order 
that the significance of the symposium could 
be fully appreciated the Council had decided 
to obtain expert advice. They had accordingly 
asked Dr. K. C. Dunham to study the pro- 
ceedings of the symposium with a view to 
assessing the potentialities of this country as 
a source of metallic ores and to advise on 
the practical steps that should be taken to 
prospect for and to develop such deposits and 
to indicate whether any of these steps—such 
as, for example, aerial photography, geo- 
logical mapping, geophysical and geochemical 
work, structural drilling, etc.—are ones which 
the Government could be reasonably expected 
to undertake. On receipt of his report the 
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Council should be, it is thought, “in a 
position to decide the form in which a 
further approach to the Government could 
best be made.” 


Metal Supplies and Price Stability 


Last month the 45th annual issue of-the 
volume of ‘‘ Metal Statistics” published by 
Metallgesellschaft A.G., of Frankfurt-am- 
Main, became available. The customary 
survey of the industry which precedes the 
tables reviews conditions in 1957 and the first 
half of 1958. Here it is noted that the over- 
supply developing in 1957 was countered by 
production cuts and even the shut down of 
mines and smelters, all of which were, 
however, more than compensated by the 
output from new properties and expanding 
outputs from others. It is concluded that 
“both the policy of stockpiling strategic 
reserves of metal and State sponsorship of in- 
centives and promotion schemes are respon- 
sible for the disproportionate extent to which 
production expansion has outstripped the 
development of demand.” In the early part 
of the current year, however, production cuts 
began to have their effect, but the industry 
is warned of the measures under considera- 
tion in the United States with a view to 
encouraging domestic metal production which 
may in the end “ transfer to other countries 
the economic burden associated with the 
decreasing demand for metal” in that 
country. 

The “ statistically unfavourable ”’ position 
in regard to metals which led to such a drop 
in values during 1957 has continued, in fact, 
into the current year with alarming and con- 
tinual fluctuations. In consequence numerous 
bodies, including the Raw Materials Com- 
mission of the United Nations, have been 
considering the formulation of international 
agreements for various metals. In such con- 
siderations, it is concluded, it has to be 
accepted that it is the “ function of prices 
to maintain the balance between supply and 
demand ”’ or to ask whether there are not 
other means of achieving the correct balance. 
In this connexion, of course, political con- 
siderations cannot be ignored because it is 
obvious that “ restricted currency converti- 
bility and changing exchange rates have also 
influenced metal price trends.’’ Circum- 
stances of this nature have resulted in all 
sorts of regulations in different countries, 
import and export bans have been imposed, 
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and quotas have been restricted, measures 
of this kind undoubtedly contributing to 
price fluctuations. Such are, indeed, the 
sort of considerations which hinder a rational 
balance between supply and demand, par- 
ticularly in the metal industry. 

What, it may be asked, can be done to 
control the balance. The book under review 
calls attention to the working of the Inter- 
national Tin Agreement and while it suggests 
that it may be premature to judge whether 
this agreement is successful or not or whether 
control of raw materials of this nature are 
desirable or not it must be remembered that 
“the prices achieved as a result of such 
agreements may, in certain circumstances, 
affect sales.” While it has to be remembered 
that metal production cannot but be com- 
paratively inelastic, since years may elapse 
before a new mine can be brought to produc- 
tion or the output of an existing mine 
increased, it is thought that much more can 
be done in the way of international planning. 
The statistical data to be collated are 
numerous and Metallgesellschaft suggests 
that discussions might well be held at regular 
intervals between producers and consumers 
in order that trends in the demands for 
particular metals may be accurately assessed. 
To both consumer and producer such a 
suggestion must appeal although neither 
perhaps may be prepared to say who or 
which body shall undertake the necessary 
research. United Nations, already taking an 
interest, as has been stressed in these pages 
over the past month or two, may yet provide 
both the means and the method of bringing 
consumer and producer really into contact. 


Oil Search in Australia 


Elsewhere in this issue our Melbourne 
correspondent summarizes current activities 
of those companies in Australia actively 
engaged in the search for oil. In so far as work 
in Western Australia goes the present position 
was the subject of review by the Common- 
wealth Minister for National Development, 
Senator W. H. Spooner, on a visit to Perth 
last month. The Minister said that in spite 
of an expenditure of £45,000,000 on explora- 
tion, of which £28,000,000 had been spent in 
the past few years, Australia was still without 
a source of payable oil. He pointed out, 
however, that the total expended was still 
less than half the cost of one year’s imports 
of petroleum into the Commonwealth and 
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that vast sums were and would be expended 
on further search. Results to date had 
given “ every reason for optimism,”’ a belief, 
which, he said, “ was strengthened by the 
opinions of overseas experts who had recently 
visited Australia.” In this respect, indeed, 
he took heart from the fact that the Shell 
Oil Company had joined the syndicate of 
companies making search in the West. 

The Minister went on to outline the work 
of the Commonwealth Bureau of Mineral 
Resources in Western Australia, which had 
vastly increased in scope and complexity. He 
said that in collaboration with the State 
Geological Survey geologists of the Bureau 
had mapped four great sedimentary basins 
in the north-west of Australia—the Ord, 
Fitzroy, Canning, and Carnarvon—while a 
small virtually unknown area in the extreme 
south-east, not yet photographed from the 
air, was to be mapped as soon as possible. 
Petroleum technologists of the Bureau, he 
said, had commenced in 1956 a programme 
of stratigraphic drilling with three holes in 
the Kimberleys (Fitzroy Basin), followed by 
drilling at Wallal (Canning Basin) and Giralia 
and Muderong (Carnarvon Basin). It was 
intended to continue stratigraphic drilling in 
the Carnarvon Basin and the Perth Basin 
next year. At the same time drilling opera- 
tions at Samphire Marsh, 180 miles east- 
north-east of Port Holland, in the Canning 
Basin, and at Meda 40 miles east of Derby, 
in the Fitzroy Basin, had been approved for 
subsidy under the Petroleum Search Subsidy 
Act of 1957-58. 

It is apparently felt that the prospects of 
finding oil in Western Australia are good, in 
spite of the fact that the discovery of the 
show at Rough Range in 1953 had to some 
extent proved disappointing in that no com- 
mercial pool had yet been found. Speaking 
in Sydney on a later occasion the Minister 
emphasized that the Commonwealth Govern- 
ment was not in oil search in competition 
with oil companies but wanted only to supply 
the basic information and other incentives to 
attract private and overseas investment. The 
concession in the last Budget, as has already 
been noted by our correspondent, allows as 
a taxation deduction money spent by 
Australians on oil search and this applies to 
companies as well as to individuals. It has 
been officially estimated that taking tax rates 
into consideration this would mean about 
50°, of the money put into the search from 
now on would be found by the Commissioner 
of Taxation. 





an 
in 

cal 
Su 
Sec 
to 

shi 


£5 
to 


Mi 
ch 
wi 
pl 
an 
to 
ste 


gir 


ta! 
to 


te 
bu 
ro 
th 
de 
th 
fu 
ul 
co 
ex 
be 
19 


vended 
e had 
belief, 
»y the 
cently 
ndeed, 
» Shell 
ate of 


> work 
lineral 
‘hh had 
‘y. He 
State 
sureau 
basins 
» Ord, 
hile a 
<treme 
m the 
ssible. 
au, he 
ramme 
oles in 
ved by 
Giralia 
[t was 
ling in 
Basin 
opera- 
> east- 
anning 
Derby, 
ved for 
ubsidy 


ects of 
0d, in 
of the 
) some 
Oo com- 
eaking 
linister 
overn- 
etition 
supply 
ives to 
t. The 
ulready 
OWS as 
nt by 
lies to 
It has 
x rates 
about 
h from 
ssioner 











MONTHLY REVIEW 


Introduction.— While it is apparent that the 
official view is that the recession in the 
United States is over the worst the business 
world is apparently awaiting a fresh lead 
from that country. Meanwhile metal prices 
tend to stagnate, little having resulted from 
the United Nations discussions on _ base 
metals which have been referred to in the 
past few months. 

Transvaal.—The output of the Rand and 
O.F.S. mines for October was returned as 
1,516,701 oz., making with 44,025 oz. from 
outside producers a total of 1,560,726 oz. for 
the month. At the end of October there were 
335,003 natives at work in the gold mines 
as compared with 333,380 at the end of the 
previous month. 

At extraordinary meetings of SuB NIGEL, 
ROBINSON DEEP, SIMMER AND JACK MINEs, 
and RIETFONTEIN CONSOLIDATED to be held 
in Johannesburg next month reductions of 
capital are to be proposed, in the case of 
Sub Nigel a first reduction, in the others a 
second. Sub Nigel’s capital is to be reduced 
to £753,046 17s. 6d. by a return of 1s. 6d. a 
share, that of Robinson Deep to £550,000 by 
a return of 6d., of Simmer and Jack to 
£506,250 by a return of 6d., and of Rietfontein 
to £177,689 18s. by a return of 10d. 

Shareholders of EAST RAND PROPRIETARY 
MINES were referred last month to the 
chairman’s report for 1957 in which he dealt 
with progress in the establishment and ex- 
ploitation of the ultra-deep area of the mine 
and to the unsatisfactory position in regard 
to the mine’s two reduction plants. It was 
stated that special consideration was being 
given to the long-term programme at the 
mine including the action which should be 
taken in regard to the reduction plants and 
to the financing of the capital expenditure 
involved. As both development results and 
technical achievements in minimizing rock- 
bursts and alleviating the effects of excessive 
rock temperature have, it is stated, indicated 
the possibility of continuing operations to 
depths of 12,000 ft. or more below surface, 
the directors have approved plans for the 
further development and exploitation of the 
ultra-deep areas. It is estimated that to 
complete this portion of the programme an 
expenditure of approximately {3,600,000 will 
be incurred over the six years from January 1, 
1958, expenditure at a similar annual rate to 


that of the past five years. It will be incurred 
mainly in connexion with the sinking of the 
Far East Sub-Vertical Shaft to about 
9,600 ft., the deepening of the South East 
Sub-Vertical Shaft to a similar depth, and 
extensions to the incline shafts and the 
cooling, pumping, and ventilation arrange- 
ments. In addition, it has been decided to 
build a new centralized reduction works 
adjoining the central shaft to replace the 
obsolete Angelo and Cason plants. Surface 
sorting will be increased materially and it is 
planned to erect the central plant with an 
initial capacity of 140,000 tons per month by 
mid-1961 and probably to extend this to a 
capacity of 170,000 tons or more by the middle 
of 1962. This programme will be accompanied 
by such reductions as circumstances require 
in the milling rates of either or both ot the 
existing plants which will gradually be dis- 
mantled and as much as possible of the 
equipment re-used. It is estimated that the 
capital expenditure involved, amounting to 
about £2,400,000, will be more than offset by 
Savings in costs and improvement in effi- 
ciencies during the first seven years of 
operation. In order to maintain dividends 
at as high a level as possible while financing 
this programme out of the company’s cash 
resources and profits, arrangements have 
been made to borrow £1,000,000 from the 
NATIONAL FINANCE CORPORATION in two 
loans of £500,000, commencing August 1, 
1959, and August 1, 1960, respectively, each 
for a period of up to five years. 

At the general meeting of NEw MopDER- 
FONTEIN GOLD MINING held on November 17 
the special resolution reducing the company’s 
capital to £256,666 13s. 4d. by returning 8d. 
per share in cash to shareholders was passed 
unanimously. 

A circular to shareholders of SouTH 
AFRICAN LAND AND EXPLORATION issued last 
month refers to financial arrangements for 
the development of the Withok section. 
Exploratory work in the section began in 
1957 with the objects of confirming the 
estimates of reef values in the area north of 
the Vogels tear fault and to obtain informa- 
tion on the basis of which an assessment 
of the area south of the fault could be made. 
It is hoped that by the middle of 1959 this 
work will have produced the information 
required by the directors to enable them to 
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formulate definite proposals for the opening 
up of the property. The undrawn balance of 
present loan facilities is sufficient to finance 
the continuance of this exploration work until 
the end of 1959, it is stated, and it has 
accordingly been decided that an offer of 
shares at 25s. per share to present holders and 
to the ANGLO AMERICAN CORPORATION OF 
SOUTH AFRICA will not be proceeded with. 

Last month WeEsTERN DEEP LEVELS 
announced that it was proposed to raise 
fresh capital by an issue of “‘ A’”’ shares at 
£1 par to shareholders in BLYVOORUITZICHT 
GOLD MINING, WITWATERSRAND DEEP, and 
WEsT DRIEFONTEIN, certain other companies 
also subscribing. The issue was approved at 
an extraordinary meeting held in Johannes- 
burg on December 5. When the company was 
formed last year it was considered that 
financial provision had been made to cover 
two years work but, in fact, progress has 
been rapid and the new issue, to bring in 
£4,750,000, will enable it to continue. 

At the annual meeting of WEst DRIEFON- 
TEIN GOLD MINING held last month the 
chairman said that in order to locate the 
Ventersdorp Contact Reef the 16 Level 
crosscut had been advanced from No. 5 shaft 
in a southerly direction and had intersected 
the reef approximately 2,100 ft south-south- 
east of the shaft and 500 ft. from the common 
boundary with Western Deep Levels. Samples 
taken over a distance of 60 ft. gave an 
average value of 21-1 dwt. per ton over a 
reef width of 14-9in. It is not intended at 
present, the chairman said, to do much 
exploratory development on the reef, as it 
would not be practicable to handle it up 
No. 2 shaft separately from the development 
waste and Carbon Leader tonnage from which 
waste is mechanically separated. Exploratory 
development on any significant scale will, 
therefore, wait until the No. 5 shaft comes 
into commission in the early part of 1959. 

The report of HARTEBEESTFONTEIN GOLD 
MINING for the year ended June 30 last shows 
a profit of £6,732,681 and {6,971,469 
available, of which dividends equal to 75% 
require {2,925,000. In the year 1,018,000 tons 
of ore was milled and 558,215 oz. of gold 
recovered, while the slimes _ re-treatment 
plant recovered 1,040,341 1b. of uranium 
oxide. Ore reserves at the end of the year are 
given as 2,453,000 tons, averaging 9-73 dwt. 
gold and 0-825 lb. of uranium oxide per ton 
over 39-4 in. 

BUFFELSFONTEIN GOLD MINING reports a 


profit of £3,552,666 for the year to June 30 


last, dividends equal to 3s. a share requiring 
£1,650,000. In the year 1,333,000 tons of ore 
was milled and 438,937 oz. of gold and 
620,458 lb. of uranium oxide recovered. At 
June 30 last the ore reserves were estimated 
to be 2,217,000 tons, averaging 9°55 dwt. in 
gold and 0-593 lb. of uranium oxide per ton. 

An extraordinary meeting of WEsT Wirt- 
WATERSRAND AREAS is to be held in Johan- 
nesburg later this month, at which it is to be 
proposed that the capital be increased to 
£1,187,500 by the creation of 815,008 new 
2s. 6d. shares. The company needs new 
capital both to take up its entitlement under 
the Western Deep Levels issue and for its 
normal programme. The new shares, if 
approved, are to be issued at a price yet to 
be determined. 

Southern Rhodesia.—The CORONATION 
SYNDICATE reports a profit of £183,061 for 
the year ended June 30 last, £93,917 of the 
£192,544 available being required for divi- 
dends totalling 7d. a share. In the year 
51,374 tons of ore was milled at the Muriel 
mine for a mine profit of £118,647, while the 
Arcturus mill treated 83,190 tons for a 
working profit of £108,967. 

In the year to August 31 last the WANKIE 
COLLIERY COMPANY made a _ profit of 
£1,369,351, dividends equal to 1s. 3d. a share 
requiring £659,726. Coal sales in the year 
totalled 3,911,891 tons and those of coke 
242,517 tons. The report states that in the 
year a careful study was made of future coal 
demands in the Federation, including the 
probable effect of the Kariba hydro-electric 
scheme coming into operation. It seems clear, 
it is stated, that the company will not be 
called upon in the foreseeable future to utilize 
the full capacity of its collierjes and it is 
estimated that the maximum possible de- 
mand up to the start of power generation at 
Kariba in 1960 will not exceed a rate of 
some 4,500,000 tons per annum. Thereafter 
a reducing demand from thermal power 
stations may be expected and consequently 
from the railways, but this position should 
be offset gradually by increasing demands 
from other users as the economy of the 
Federation expands. 

Northern Rhodesia.—In the three months 
to September 30 last ROAN ANTELOPE COPPER 
MINEs sold 19,419 long tons of copper for an 
estimated profit of £813,000, before taxation. 
In the same period MUFULIRA sold 22,119 
tons of copper and CHIBULUMA MINEs 4,091 
tons, the working profit in the first case 
being £1,193,000 and in the second £117,000. 
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In his statement accompanying the Roan 
Antelope report and accounts the chairman, 
Sir Ronald Prain, says that it is the com- 
pany’s present policy to continue to operate 
on a curtailed basis of 90° of capacity, 
which will again give a target of 80,000 long 
tons of copper for the current year. The ore 
reserves at 95,191,000. tons are approximately 
the same as those of a year ago. This results 
from the removal of 4,691,000 tons from 
reserves and the bringing in of 4,714,000 
tons, due mainly to exploration in Roan 
Extension and Muliashi. 

The chairman of the RHOKANA CORPORA- 
TION in his review accompanying the report 
and accounts for the year ended June 30 last 
refers to the steps taken in February to 
provide BANCROFT MINEs with capital of a 
permanent nature. Bancroft proposes, he 
says, to issue on April 1, 1959, 7,500,000 
63°, redeemable participating preference 
shares of {1 each at par to replace short-term 
loans totalling £7,500,000. Rhokana_ will 
then convert its holding of £1,500,000 5°, 
Bancroft Notes, formerly redeemable between 
1958 and 1961, into 1,500,000 of the new 
preference shares. In consideration of the 
company agreeing to do so it has been 
granted the right to subscribe up to March 31, 
1963, for 600,000 ordinary shares in Bancroft 
Mines at a price of 20s. per share. 

Gold Coast._The accounts of the Con- 
SOLIDATED AFRICAN SELECTION TRUST for 
the year to June 30 last show a profit of 
£1,493,614 and {2,040,727 available, of which 
dividends equal to 2s. 6d. a share require 
£872,019. In his statement accompanying 
the report and accounts the chairman says 
that in Ghana production results for the year 
show a 10°, increase in yardage treated 
compared with last year, at a slightly 
improved overall grade. The new plant at 
Anincheche, he says, is making good progress. 
The first half of the plant was completed at 
the end of June and started production five 
months ahead of schedule. It is hoped that 
the whole plant will be completed before the 
end of 1960. 

Earlier this month shareholders of CAMP 
Birp, Ltp., were informed that GHANA 
MINERALS CORPORATION, LTD., a subsidiary 
company with an authorized capital of 
£50,000,000 and a_ subscribed capital 
currently of £2,500,000, have submitted 
proposals for mmeral development which 
have been accepted in writing by the Ghana 
Government in principle and when _for- 
malized will require.approval by the Ghana 
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Parliament. Camp Bird have subscribed 
£59,000 in cash to meet preliminary expenses 
and have undertaken to carry out a nation- 
wide aerial geological survey. It is estimated 
that aerial geological work will cost £1,000,000 
within the next three years. For this and 
other services Camp Bird have been allotted 
2,450,000 {£1 shares in Ghana Minerals 
Corporation. The Corporation will also be 
responsible for the minerals side of the 
£250,000,000 Volta River hydro-electric cum 
aluminium scheme if the contract is approved 
by the Ghana Parliament. 
Tanganyika.—Early this month stock- 
holders of ZAMBESIA EXPLORING were in- 
formed that the High Court had confirmed 
the reduction of capital of KENTAN GOLD 
AREAS and that that company had now 
received more than its required minimum of 
acceptances and accordingly its offer to 
acquire the whole of the ordinary stock of 
Zambesia Exploring was to be declared 
unconditional on December 12, 1958. It is 
regretted that in a reference to this matter 
last month the results of GEITA GOLD MINING 
for the September quarter were given as a 
loss. In fact the working profit was £10,127. 
Australia.—The LAKE GEORGE MINING 
CORPORATION has announced that during the 
year to June 30 last the level of base-metal 
prices continued to decline and the revenue of 
LAKE GEORGE MINEs Pty., the operating 
company in Australia, was correspendingly 
reduced. The effect of low metal prices was 
offset to some degree, it is stated, by an 
increase in production and by economies 
achieved in working costs. The group 
accounts for the year (subject to audit) show 
a loss of £28,249 after providing £73,819 
depreciation of fixed assets. After charging 
£3,039 for taxation and bringing forward the 
deficit of £8,021 from last year, there is a 
group deficit of £39,309 to be carried forward. 
The accounts of LAKE VIEW AND STAR for 
the year ended June 30 last show a profit of 
£395,293 and £454,453 available. Dividends 
equal to 2s. 6d. a share require £201,250. 
The report states that the principal con- 
struction undertaken during the year was the 
completion of the electric winding installation 
at the Ivanhoe shaft and the installation of 
an electrical sub-station for the Chaffers area. 
The completion of these major projects has 
resulted in greater efficiency and substantial 
economies. The ore reserve at July 1 last 
was estimated at 3,530,400 tons, averaging 
4-84 dwt. of gold per ton. In the year the 
tonnage milled, at 743,449 tons, was only 
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1,066 tons lower than the previous year’s 
record throughput. Gold production at 
160,523 oz. increased by 898 oz. The tonnage 
of old tailings dumps re-treated fell by 
8,767 tons to 883,008 tons. The profit of 
£15,713 from these operations showed a 
decrease of £3,297. 

Canada.—PRONTO URANIUM MINES under 
the management of the Rio Tinto group, 
operating in the Blind River area of Ontario, 
has declared its first dividend. Pronto is the 
smallest of the seven uranium mines of the 
Rio Tinto group in Algoma. The mine came 
into production in the autumn of 1955 and is 
handling 1,500 tons of ore per day. Pronto’s 
present marketing contract with ELDoRADO 
MINING AND REFINING for the sale of uranium 
concentrates is valued at approximately 
$55,000,000. Production in the first nine 
months of 1958 amounted to $9,055,000 from 
the treatment of 408,251 tons of ore. Total 
costs for the same period amounted to 
$6,942,000 and the net profit was $2,113,000. 

Last month shareholders of the YuKON 
CONSOLIDATED GOLD CORPORATION were 
informed that a stock dividend had been 
declared of three fully-paid and non-assessable 
shares of 3°, non-cumulative redeemable 
preferred stock of the par value of one dollar 
each of the company for each 50 shares of the 
common stock outstanding. 

Consolidated Gold Fields of South Africa.— 
The accounts of Consolidated Gold Fields of 
South Africa for the year to June 30 last show 
a profit of £893,040 and £902,713 for appro- 
priation. Of this amount preference dividends 
require {£103,500 and ordinary dividends 
£789,500 (equal to 4s. 6d. a share), leaving 
£9,673 to be carried forward. 


DIVIDENDS DECLARED 
+ Final 


(Less Tax unless otherwise stated.) 


* Interim 


*Ampat Tin Dredging.—10°%,, payable Dec. 31. 

* Anglo-Huronian.—25 cents, payable Jan. 20. 

tApex (Trinidad) Oilfields.—1s. 6d., free of tax, 
payable Jan. 28. 

+British Borneo Petroleum.—6d., free of tax, pay- 
able Dec. 9. 

*British Central Africa Co.—5°,. 

+Broken Hill South.—2s. (Aust.), payable Dec. 2. 

+Cam and Motor Gold Mining.—6d., payable 
Jan. 14. 

+Camp Bird.—10°%, payable Dec. 31. 

+Central Norseman.—lIs. 9d. (Aust.), payable 
Dec. 12. 
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Consolidated African Selection Trust.—yjls. 9d. 
and *1s., payable Dec. 19. 

Consolidated Co., Bultfontein.—Half-yearly, 7d., 
payable Jan. 28. 

*Consolidated Zine Corporation.—5°,,., payable 
Jan. 1. 

*Dominion Reefs (Klerksdorp).—1s. 6d., payable 
Jan. 29. 

Griqualand West Diamond Mining.—Half-yearly, 
2s. 10d., payable Jan. 28. 

*Henderson’s Transvaal Estates.—3d., payable 
Jan. 29. 

+Lampa Mining Co.— 10°). 

+London and Rhodesian Mining and Land.—3d 
payable Dec. 16. 

{Lydenburg Gold Farms.—2}d., payable Dec. 11. 

+Lydenburg Platinum.—4}%,, payable Dec. 30. 

+Malayan Tin Dredging.—6d., payable Dec. 31. 

*Minerals Separation.—6d., payable Dec. 10. 

*New Broken Hill Consolidated.—6d., free of tax, 
payable Jan. 1. 

New Jagersfontein Mining and Exploration. 
Half-yearly, 6d., payable Jan. 28. 

+New Union Goldfields.—3d., payable Dec. 4. 

+New Witwatersrand Gold.—4}d., payable Dec. 4. 

+Phoenix Mining and Finance.—2s. 3d., payable 
Dec. 19. 

*Rambutan.— 10°, payable Dec. 19. 

+Rand Selection Corporation.—ls. 6d., payable 
Jan. 2. 


Rhodesia Copper Refineries.—Pref. 23°, pay- 
able Dec. 30. 
Rhokana_ Corporation.—Pref. 23°,, payable 


Dec. 30. 

*Selection Trust.—ls. 9d., payable Jan. 7. 

+South African Townships, Mining and Finance. 
Is., payable Jan. 5. 

*Southern Kinta 
Dec. 31. 

+Southern Malayan Tin Dredging.—8d_., payable 
Dec. 30. 

+Sungei Besi Mines.—7s. 2d., payable Dec. 31. 

Tanganyika Concessions.—lPref. 4°,, payable 
Jan. 30. 

*Tehidy Minerals.—5°,, payable Dec. 11. 

+ Waverley Gold Mines.— 1 -2d. 


Consolidated.—6d., payable 


METAL PRICES 


Dec. 9. 


Aluminium, Antimony, and Nickel per long ton ; 
Chromium per |lb.; Platinum per standard oz. ; 
Gold and Silver per fine oz.; Wolfram per unit. 
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Tube Wells in 


Unconsolidated Strata 


Douglas Wood, A.s.M., A.MInstP. 


Choice of Equipment 


Bore-holes for water are drilled in almost 
every variety of geological formation. Where 
they are constructed in large numbers their 
purpose is usually for irrigation and irrigation 
projects are, for many reasons, preferably 
sited on alluvial tracts which are usually flat 
and formed of unconsolidated sediments— 
clays, silts, sands and gravels, and the various 
gradations between these broad lithological 
divisions. 

Where for any purpose a single well or 
a small number of wells is required the time 
factor for construction may not be important, 
so that the selection of drilling equipment 
is then of no great moment ; providing that 
available equipment is capable of the task 
it can be used. In such circumstances the 
operator is not faced with the necessity of 
acquiring a drilling rig of a type ideally 
suited to the project or of countering the 
inefficiency of his equipment by putting 
a large number of rigs in the field. For an 
irrigation project or for a _ project to 
dewater a stratum troublesome in mining 
operations, and where large numbers of wells 
may be essential, the case is different. It 
becomes necessary to have a programme in 
which the time factor must have high priority ; 
on it depend the plans for powering the wells, 
for growing the crops, and the financial 
return for the capital invested in the 
permanent plant and installations generally, 
whatever may be the end use of the water. 

The choice of drilling equipment is very 
important. The selection of an inappropriate 
drilling system or of the wrong type of rig 
can add years to the completion time for 
a project ; it may even become impossible 
to drill the wells and a different and more 
appropriate rig will have to be introduced 
after much time has been wasted in trying 
to make the originally selected equipment 
perform a task for which it was unsuited. 
There was a recent case where an operator 
was directed to drill 1,000 wells using per- 
cussion tools. Forty-two rigs were calculated 
to be necessary to complete the project 
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by the stipulated date. They were manu- 
factured and placed on site, but in the event 
it soon became obvious that even this large 
number of rigs and drillers would not attain 
the desired objective. The operator was 
then permitted to use his own methods ; 
he placed eight rigs of another type in the 
field and with these readily established 
a time cycle which permitted the speedy 
completion of the task. 

Inasmuch as alluvial sediments are often 
soft and unconsolidated their penetration 
by the drill should be easy and rapid. In 
practice, however, they can be very trouble- 
some. The unconsolidated nature of the 
strata results in ‘“ caving”’ of the wall of the 
hole above the drilling bit and arrests progress. 
Once equilibrium has been disturbed and 
caving has started such cohesion as exists 
in the surrounding sediments is weakened, 
further caving results, and eventually the 
hole may jcollapse. In general the aquifers 
sought will consist of sands or gravels, 
water being stored in the interstices between 
the grains forming these sediments; they 
are usually the sediments most likely to fall 
into the hole after the drill has penetrated 
them. 


Objects in View 


To obtain the best results any bore-hole 
for water in unconsolidated strata requires :— 

(a) Clean drilling—7.e., avoiding con- 
tamination of the aquifer by any clay 
formation penetrated or by viscous fluids 
introduced as an aid to drilling. In oil sands 
high gas pressures will remove mud and other 
material artificially introduced and clogging 


the pore spaces in the sands, but such 
pressures are uncommon in water sands. 
(b) The introduction of an artificial 


support which can overcome the tendency 
of the strata to fall away into the hole and 
can avoid the undesirable feature of 
“mudding up” the aquifer. 

(c) A hole of large diameter such that the 
velocity of the water flow near the sand face 
is below the critical velocity necessary for 
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transporting the particular sand 
composing the aquifer. 

(d) Large-diameter screen pipe against the 
aquifer or, alternatively and preferably, 
smaller-diameter slotted pipe with the 
annular space between this pipe and the 
wall of the hole packed with gravel or other 
permeable aggregate so that resistance to 
flow of water across the annulus to the slotted 
liner is reduced as much as possible. 

Large-diameter screen may be costly and 
uneconomical—a compelling reason for the 
use of small-diameter slotted pipe surrounded 
by artificially introduced gravel. The 
diameter of this slotted pipe or liner need not 
be greater than that necessary for the flow 
of water envisaged. The purpose of the 
gravel is not to act as a filter but to protect 
the wall of the hole from collapse; it is 
also to provide an annulus of high permea- 
bility which will reduce water velocity in 
the immediate vicinity of the liner. Thus, 
when stability is reached, conditions un- 
favourable to the transport of sand grains 
from the aquifer to the interior of the liner 
are produced. When a well is completed 
it is “developed ’—i.e., it is produced 
above the designed yield until no further 
sand is drawn into the liner from the aquifer 
and the optimum capacity in relation to the 
pumping level has been reached. At this 
point the well becomes “ stabilized’ and 
the pumping rate is adjusted to the designed 
yield. In practice it is normally found that 
the time taken to reach stabilization is in 
inverse proportion to the diameter of the 
hole. 

The low velocity of water across the 
gravel-filled annulus has yet another beneficial 
effect. By keeping the area of highest 
pressure differential away from the screen or 
slotted pipe, carbonates, etc., dissolved in the 
water are not thrown out of solution at the 
slot aperture. In this way conditions 
promoting the encrustation of these apertures 
with consequent reduction of the flow of 
water are avoided. 

From the foregoing it can be seen that the 
essential requirements are a large-diameter 
hole with a clean sand face ; the walls of the 
hole must be supported and must be free 
from contamination by mud or other sub- 
stances commonly used in drilling and the 
total aperture area in the liner must be such 
that during pumping the drawdown of 
water inside the liner exceeds the drawdown 
in the annular space as little as possible 
t.e., there must be no high-pressure differential 


grains 
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With these 
is possible to 
examine the advantages and disadvantages 
of the various systems of drilling available. 


across the wall of the liner. 
requirements in mind it 


Drilling Systems 

Two systems of drilling for water are in 
common use, percussion and _ rotary. 
Percussion is the older system but drilling 
with percussion tools must be interrupted 
from time to time to remove the cuttings 
from the hole by bailing. With the rotary 
system cuttings are removed while the drill 
is rotating by circulating fluid either pumped 
down the hollow drill pipe and up the 
annular space (straight rotary) or moving in 
the reverse sense and bringing the cuttings 
to surface up the interior of the drill pipe 
(reverse circulation). 

Percussion 

This method is suited to most types of 
formations. The rigs are relatively cheap 
but a whole range of tools and several strings 
of casing of varying diameters to support the 
walls of the hole during drilling are necessary ; 
they considerably increase the prime cost of 
the equipment. Most of the standard types 
of such rigs in use in the water-well industry 
are not designed to drill holes of large 
finished diameters to more than 300 ft. at the 
most; they will of course drill holes of 
modest diameter to far greater depths, the 
limiting factor usually being the weight of 
casing which the rig can handle. 

Drilling by percussion methods is relatively 
very slow; times for well completions are 
normally thought of in terms of weeks or 
even months. To the difficulty, or perhaps 
impossibility, of drilling by these means a hole 
of dimensions suitable for completion as 
a high-capacity well must be added the 
disadvantages and increased cost resulting 
from this slow speed. 

Percussion drills are no longer acceptable 
for projects involving large numbers of 
water wells. The holes they produce can 
rarely allow for optimum well design, nor 
can the project be realized in reasonable time 
unless a great number of drilling rigs is 
allocated to the task. For the operator 
a multiplicity of rigs means greatly increased 
capital cost, some portion or all of which will 
be charged against the project. In addition, 
numbers of rigs can only be operated by 
numbers of percussion tool drillers; such 
men are specialists in their own particular 
field, learning their trade by long experience, 
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and they are rarely available in numbers at 
short notice. 

While all over the world the water-well 
drilling industry uses more percussion rigs 
than all other types, this position may be 
partly brought about by the slow speed at 
which they drill or there may be an analogy 
with a similar state of affairs some decades 
ago in oil-well drilling and it simply means 
that the water-well industry has not made 
equal progress. 


Straight Mud-Flush Rotary 

As with percussion rigs straight rotary rigs 
for water-well construction are of light design ; 
the weights they can handle and their powers 
of penetration are of quite a different order 
from those which are the ordinary duty of 
the large outfits used for drilling for oil. 
Pumps for circulating the drilling mud are 
normally of a capacity unsuited to holes of 
large diameter. Some formations can only be 
penetrated with great difficulty by rotary 
methods; holes of modest diameter are all 
that such rigs can drill. So this system, as 
used for water-well drilling, has one of the 
major disadvantages of percussion tools. 
However, it has two very important 
advantages ; drilling speeds are high and 
depths of several hundred feet can be 
attained in a matter of days or even hours. 
The second great advantage over the per- 
cussion system is that casing to support the 
walls of the hole during drilling is unnecessary ; 
the walls are held up by a mud of suitable 
composition, filling the hole, plastering its 
walls, and in circulation, carrying the drill 
cuttings to surface during the process of 
drilling. 

This drilling mud introduces several dis- 
advantages however. Pumped down drill 
pipe of relatively small internal diameter it 
travels up the annular space with reduced 
velocity, so that to keep the cuttings in 
suspension it must be of a suitable viscosity. 
Unless special settling arrangements are 
made at surface the mud will continue to 
carry in suspension some of the cuttings. 
Thus, samples of formation being cut by the 
drill are mixed with cuttings from higher 
levels which continue to circulate with the 
mud; formation sampling becomes un- 
reliable. To overcome this difficulty by 
continuous or frequent coring would be 
costly, slow, and, in the case of unconsolidated 
sediments, still unreliable. 

Another disadvantage inherent in the use 
of mud circulation is that the mud may 
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penetrate the interstices of an aquifer to 
some distance; it will at least plaster the 
face of the aquifer exposed by the drill. 
At a later stage of construction the mud will 
also fill the interstices of the gravel pack 
introduced into the annulus around the 
screen or slotted liner; this gravel must be 
placed while mud is still supporting the walls 
of the hole. There then arises the difficulty 
of clearing the mud from the aquifer, from 
the wall of the hole, and from the gravel. 
The route for this clearance can only be 
through the gravel and the apertures of the 
liner around which the gravel is packed. 
No natural phenomenon, such as the release 
of gas pressure in wells drilled into oil sands, 
can be expected to assist in cleansing the 
well of mud. Various chemicals are in 
common use to overcome these difficulties, 
but all too frequently the removal of the 
mud can be very time-wasting. Whereas, 
by way of illustration, a percussion-drilled 
hole can be completed in three weeks, 
rotary tools may drill a similar hole in three 
days or less, but a further ten or 20 days 
may be occupied in removing mud from 
the rotary hole and from the aquifer. 
Although where wells are under consideration 
for irrigation a little mud in the water 
would not be detrimental to this end use, 
it is often stipulated that the operator shall 
produce clear water ; the removal of mud is 
thusmadeacontractualobligation. Obviously 
any accumulation or residuum of mud in the 
aquifer or in the gravel-packed annulus will 
restrict the free flow of water to the well and 
to that extent impair the yield. 

On an equal time basis straight rotary 
drilling is more costly than drilling with 
percussion tools. To mention two factors 
only—arrangements must be made for a 
supply of mud and mud pumps require 
additional power. 


Problem of Choice 


Conditions may be such that, at least in the 
initial stages of construction or for the drilling 
of the first well in an area, there are no 
choices of drilling system or equipment 
beyond the two methods already discussed. 
While the relatively small diameter holes 
drilled by either of these methods can be 
made to yield considerable volumes of 
water such productions are only attainable 
by pumping with a greatly increased draw- 
down. The greater head on the pump then 
requires more power and costs mount ; 
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Fig. 2.—Large-Diameter Bit (20-60 in.) Used 
in Soft Sediments. 


there are limits to the price which can be 
paid for water to be used for irrigation. 
The small-diameter well will, for the same 
yield, use more power than a well of large 
diameter, resulting in operating costs higher 
and remaining higher than necessary. When 
it is remembered that these operating costs 
extend into the far future, and that the 
integration of avoidable increases in such 
costs over a number of years will amount 
to a very considerable sum of money, it can 
be realized that the issues discussed here are 
significant. Economics provide the most 
convincing of all reasons for giving very 
careful consideration to the design of a well 
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and the method of drilling to be employed. 
The capital cost of the project has, of course, 
to be considered and the design of the wells 
is reflected in such cost ; the long-term view 
should almost invariably be taken and the 
wells so constructed that operating costs are 
and remain as low as possible. 

There are variants of the two systems of 
drilling described, usually adaptations to 
special local conditions. Now becoming 
more general in application is a development 
of the rotary system peculiarly suited to the 
drilling of water-wells but not adaptable to 
drilling for oil. It is the oil companies who 
have contributed so vastly to the technique 
of drilling ; in this instance their interests 
have not been affected and this may explain 
why reverse circulation rotary drilling is 
a comparatively recent innovation for major 
groundwater schemes. The system is little 
known in countries like the United Kingdom 
where drilling is largely undertaken by rigs 
the designs of which have changed but little 
and by operators familiar for long years and 
skilled in their use. Some 800 new wells are 
constructed here annually. Of these, perhaps 
10%, are drilled by rotary methods and the 
remainder by percussion tools. Only in the 
last year or so has a handful of wells been 
drilled by the reverse circulation rotary 
system. It is, however, becoming common 


practice abroad in countries where the need 
for sub-surface water in large quantities is 
urgent. It is possible that the water drilling 
industry is now living through one of those 
transition periods such as that which occurred 


Fig. 3.— 
Hydraulically- 
Powered R.C. 
Rotary Bit 
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when rotary drilling in the oil industry 
overcame old prejudices and very largely 
superseded the methods of the percussion 
driller; percussion and _ straight rotary 
drilling for water supplies are to an increasing 
extent and under appropriate conditions 
being replaced by the reverse circulation 
system of rotary drilling. 


Reverse Circulation System 

This system allows the operator to dispense 
with casing or mud to support the walls of the 
hole and restrain them from caving, thereby 
obviating one of the principal inconveniences 
and expenses of the other two systems. 
Those unfamiliar with reverse circulation 
drilling tind it hard to believe that caving 
can be eliminated or the hole prevented 
from collapsing by the use of only water 
as a circulating fluid. The following notes 
explain how by this simple means preven- 
tion of collapse of the walls is possible and is 
in practice achieved. 

Essential to the system is a supply of 
drilling water. This is often available on or 
near site; if it is not available drilling by 
reverse circulation is not possible. However, 
the advantages of the system are so sub- 
stantial that it can often be economically 
practicable to lay a mile or two of light 
surface pipe for the delivery of this water 
to drilling sites where it is not at hand. 
Alternatively, where some water is present 
at shallow depth, it can be advantageous 
to drill small holes or drive-points close to 
the site and keep the water pit or tank filled 
by pumping from these temporary miniature 
wells. 

In the reverse circulation system the strata 
are penetrated by a slowly rotating scraper 
or other type of drilling bit attached to 
a column of large-diameter (6 in. is common) 
drill pipes. The cuttings carried by water 
introduced at surface into the annular space 
are sucked up this drill pipe by an efficient 
gravel suction pump. This pump delivers 
into an open pit filled with water where 
the drill cuttings and matter in suspension 
settle. From this pit comparatively clean 
water is allowed to flow very gently into 
the annular space between the drill pipe 
and the walls of the hole. This water slowly 
descends in the large annular space and, 
carrying cuttings collected at the bottom 
of the hole where the bit is rotating, moves 
with high velocity up the relatively small 
channel afforded by the drill pipe. The 
direction of circulation is therefore the 


reverse of that used in the straight rotary 
system. 

The reverse system gives a very clean 
sand face uncontaminated by mud and 
therefore creates no obstacles to penetration 
of porous formation by the descending clean 
water. By virtue of this water movement 
inward from the hole to the sand the face 
of the formation is restrained from collapsing. 
Maintenance in equilibrium of the sand face 
by these means can absorb supplies of 
water of the order of 1,000 gal. per hour, 
but losses of such magnitude are exceptional 
and not to be regarded as the general ex- 
perience. Drilling bits are designed to 
eliminate as much as possible any swabbing 
action incident to withdrawal, thus ensuring 
that caving is not promoted by any 
mechanical process. 

Drilling with reverse circulation is possible 
provided that an artificial water head of not 
less than 6 ft. can be maintained on the 
natural water table. By this means it 
becomes possible to restrict the tendency 
of aquifers to yield water to the hole, with the 
attendant risk of transporting some of the 
sand of which the aquifer is composed and 
weakening the stability of the walls. 

Large-diameter holes can be drilled in 
this way—as much as 6ft.; indeed the 
diameter of the hole must be large in relation 
to the internal diameter of the drill pipe. 
The velocity of the descending water should 
be very slow. On reaching the aperture in the 
rotating bit the water is sucked up the drill 
pipe with a velocity high enough to carry 
to surface all debris and cuttings, including 
boulders within the limits of the internal 
diameter of the drill pipe (normally 6 in.). 
There can therefore be no washing or eroding 
effect on the walls of the hole from the 
downward velocity of the circulating fluids, 
nor is there any abrasive effect from forma- 
tion cuttings which readily settle in the pit 
at surface and are never in contact with 
the wall of the hole above the bit. Even 
should some cuttings reach the well head 
from the pit their descent in the slowly- 
moving water in the annular space will be 
too gentle to damage the wall of the hole 
and cause caving. 

It can be seen, therefore, that fragments 
of the formation freshly cut by the drilling 
bit are brought very rapidly to surface and 
are not mixed with cuttings from higher 
strata. Geological samples are thus of an ex- 
ceptionally high degree of reliability, rarely 
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Fig. 4.—Reverse Circulation Rotary Rig in Pakistan. 


obtainable by other systems if efficient 
coring is excepted. 

If it is kept full of water the resulting 
hole will stand up without collapse for 
a reasonable and adequate time to permit 
the completion of the well. Casing during 
drilling is entirely unnecessary ; the hole 
does not require such support. The large 
diameter drilled, the low velocity of water 
at the sand face, and the unimpaired permea- 
bility and cleanliness of the sand _ itself 
adjacent to the face provide a combination 
of features very suited to the completion 
of the hole as a gravel-shrouded well. 

Several thousands of water-wells have 
been drilled in the Ganges Valley of India ; 
geological and hydrological conditions there 
are well understood. During the present 
decade reverse circulation methods of drilling 
have been introduced there and some 
thousands of wells constructed by these 
means. Standards of comparison are there- 
fore based on a considerable corpus of criteria. 
It has been frequently demonstrated that a 
reverse circulation hole drilled in the valley 
will yield water at twice the rate of holes 
drilled by percussion or by straight mud-flush 


rotary methods when pumped to the same 
drawdown. 

One of the favourable features, so desirable 
when budgeting for pumping costs of the 
constructed wells, results from the fact that 
reverse circulation drilled holes are of large 
diameter ; with less drawdown they will 
yield water at the same rate as a well of 
smaller diameter. This reduces the horse- 
power required for pumping and hence the 
operating costs. In illustration of this two 
experimental wells were drilled by reverse 
circulation to the same depth in the same 
aquifer on adjacent sites in the Punjab. 
One was drilled 22 in. and the other 60 in. 
in diameter. Both wells gave 80,000 gal. 
per hour on the pump, but in the larger- 
diameter well the drawdown measured only 
9 ft. whereas the smaller diameter well 
required a drawdown three times as large 
to maintain production at the same rate. 


Summary of the Application and Limitations 
of the Reverse Circulation System of Rotary 
Drilling. 

(1) Reverse circulation rigs of conventional 
design can drill open holes rapidly in uncon- 
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solidated strata to depths of about 500 ft. 
with diameters up to 6 ft. The holes are 
drilled without casing or mud, only water 
being used as a circulating fluid. It is 
necessary to maintain an artificial head 
of 6 ft. minimum above the natural standing 
water level. The holes will stay open for 
several days without other support if this 
artificial head is maintained; an adequate 
supply of water at surface is essential. 

(2) Drilling by this method gives clean 
samples of the strata as penetrated. It is 
therefore ideal for the recognition of aquifers, 
for test holes, and for exploratory holes for 
foundation work. Its special suitability for 
drilling water-wells where favourable condi- 
tions exist is acknowledged by all familiar 
with the system. In alluvial iormations 
it has been found possible for a reverse 
circulation rig to complete six holes to an 
average depth of 350 ft. in one week. 

In areas where bentonitic clays must be 
penetrated some of the advantages of the 
system are lost. These clays swell and cave 
into the hole when brought into contact 
with water. 

If boulders of diameter greater than the 
internal diameter of the drill pipe are en- 
countered the drilling bit must be withdrawn 
and the boulder removed with a grab. 
Boulders of such a size will give trouble 
with any system of drilling. 

Reverse circulation drilling is proving 
useful for piling problems. It can drill: 
(i) A clearance hole for the pile to be driven 
to a seat and cemented outside, or (ii) an 
interference hole where a pile can be driven 
to a seat with natural lateral stability. 

(3) Reverse circulation rigs of more recent 
design have drilled 30-in. diameter holes 
to depths of over 600 ft. and in one case 
a depth of 730 ft. was attained. Limiting 
depths for these latest designs have not been 
determined ; it is probably a fair statement 
that they are capable of drilling the normal 
range of depths for water-wells in alluvial 
areas where formations and standing water 
levels are suitable and where water for circu- 
lation during drilling can be made available. 


Conclusions 

While reverse circulation drilling is not 
of universal application, with water available 
at surface it is usually possible to adopt the 
system. There are some drilling conditions— 
é.g., “heaving” or “ blowing’’ sands— 
which at one time gave operators an infinity 
of trouble ; they can now readily be mastered 
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by reverse circulation. 


During the present 
decade it has been introduced to countries 
outside the Western Hemisphere where the 
first rigs were made and has drilled several 


thousand wells. It is a general experience 
where it has been used that wells of high 
capacity and small drawdown are established. 
In doing this previous experience has been 
upset. There is the case of a city which, 
on advice, refused to consider tube-wells 
as a city water supply and embarked on 
a costly dam project many miles away. 
The reason—an apparently perfectly sound 
one—was that of several hundred tube-wells 
drilled over a score of years none proved 
capable of more than 2,000 gal. per hour. 
A reverse circulation rig was sent there for 
some private work which called for the 
drilling of a dozen wells scattered over the 
area ; each well readily produced in excess 
ot 30,000 gal. per hour. 

The tact of progress is accepted in almost 
every other industry. In the water-well 
industry straight rotary drilling is inherently 
unsuitable because it introduces mud into 
the aquifer, while percussion drilling is 
slow and only small-diameter holes are 
economically feasible. Reverse circulation, 
however, a modern development, avoids the 
disadvantages of the other two systems and 
has several important advantages of its own. 
Its introduction is a belated sign of progress 
in the earliest application of drilling—drilling 
for water. It is no longer on trial; there is 
now abundant experience to prove that it 
will drill better—usually far better—water- 
wells than can be drilled by other methods. 
So unless an area has been tested by reverse 
circulation drilled wells it probably has not 
been tested thoroughly. Doubt must exist 
of its potentialities; they may be much 
higher than shown by the methods available 
when tests were first made. Such considera- 
tions should be taken into account before 
the possibilities of adequate sub-surface 
water in areas tested by earlier methods 
are discounted. 

The fact of progress should be borne in 
mind. It is possible that before long a 
better tool than the reverse circulation 
rig may be available; no one can know. 





Years ago the metallurgists did not contem- 
plate drilling to depths of over 20,000 ft. in 
the search for oil, but they have now made 
it possible. At that time no geologist would 
have recommended drilling for oil in a syncline, 
but progress in the study of the accumulation 
of oil has shown that, in cases, synclines can 
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contain oil and the irrefutable evidence of the 
drill has proved it Human activities during 
the last two decades have time after time 
surmounted what had been regarded as 
“impossible ’’; prudence lies in scepticism 
when the word “impossible ’’ is introduced 
into any engineering assessment. 

Reverse circulation drilling is_ readily 
mastered and does not require a long ap- 
prenticeship or experience. A few weeks 
of training are adequate for an intelligent 
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of Ore 


Mineral Identification 


S. H. U. Bowie and K. Taylor 


(Continued from page 277 


Effect of Polishing Method.—The same 
sections of each of five common ore minerals 
were polished successively by four different 
techniques—by using diamond dust, magnes- 
ium oxide, and gamma-alumina on lead laps 
and by gamma-alumina on a cloth lap. The 
old polish was completely removed by 
grinding before the sections were re-polished 
and care was taken to see that no differences 
due to orientation of the crystals relative to 
the indenter were introduced. The results 
which are given in Table 8 indicate that no 
appreciable difference can be attributed to 
the method of polishing used. The mean 
values obtained are all within the limits of 
accuracy of the tester, except for blende and 
léllingite when polished with magnesium 
oxide. 

Minimum Grain Size.—In order to test the 
minimum grain size on which reliable esti- 
mates of hardness can be obtained, sized 
fractions of crushed grains of galena (soft), 
blende (soft), magnetite (medium-hard), and 
pyrite (hard, brittle) were embedded in 
bakelite and tested. This experiment showed 
that the minimum grain diameter is about 
0-05 mm. with the 30 g. load and about twice 
this with a load of 100 g. Results are shown 
in Table 9. 

Comparison of Vickers Hardness Numbers 
with Mohs’ Scale.—Two independent series of 
determinations were carried out by the 
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driller or even for a mechanically-minded 
man without any previous drilling experience. 
There are several proprietary makes of these 
rigs manufactured in the U.S.A. A few 
years ago a more efficient type was designed 
for conditions in India and S.E. Asia and 
manufactured there. Still more recently 
a design particularly suited to difficult 
geographical conditions abroad was produced 
and manufactured in the U.K. It drilled the 
first reverse circulation wells in the U.K. 





Use of accurate measurements 
of reflectivity and 
micro-indentation 


hardness 











of the November issue.) 


authors using the G.K.N. instrument with a 
100 g. load to test personal factors and to 
compare the results with those obtained by 
E. W. Taylor (26) using a Vickers tester with 
50 g. and 20 g. loads. The results are com- 
pared in Table 10. Except in the case of 
apatite there is good agreement. The dis- 
parity here is presumably due to crystallo- 
graphic orientation. The range shown under 
the determinations by Bowie and Taylor are 
for a minimum of five separate indentations 
and ten measurements of the distance across 
the diagonals. 


Scheme of Mineral Identification 


Provided a good polished surface is pre- 
pared with the minimum of surface deforma- 
tion, reliable values for reflectivity and 
hardness can be obtained on most mineral 
grains down to about 0-06 mm. in diameter. 
Reflectivity and hardness values have there- 
fore been chosen to form the basis of the 
system of identification. Measurements of 
reflectivity and hardness have been made on 
103 ore minerals. When the mean values for 
reflectivity are plotted as ordinate on a 
linear scale and hardness as abscissa on a 
log scale (Fig. 8) an excellent spread is 
obtained and a large number of the com- 
moner ore minerals can be identified by 
these two properties alone. 
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Table 8 
Hardness Values for Minerals Polished by Different Methods 
Galena Blende Chalcopyrite Lollingite Magnetite 

Diamond polish on lead lap 72 202 206 437 554 
MgO polish on lead lap 75 85 193 473 554 
Gamma-alumina polish on lead 

lap . - ; : ; 76 191 193 433 560 
Gamma-alumina polish on cloth 77 206 197 437 554 


Table 9 


Hardness Values Obtained from Indentations on Small Grains 





Standard 


Mean diameter Load, deviation 
Mineral species of grains, mm. g. Range Mean of 
Galena 0-05 30 71-77 75 2-5 
Blende 0-05 30 174-223 200 9 
Magnetite 0-04 30 468-59 1 530 6°6 
Magnetite 0-08 100 483-554 aol §°5 
Pyrite 0-06 100 882-1 ,267 1,130 8-9 
Table 10 
Comparison of Mohs’ Seale with Vickers Hardness Numbers 
EE. W. Taylor S. H. U. Bowie Kk. Taylor 
Vickers Vickers hardness Vickers hardness 
Mohs’ hardness numbers numbers 
Scale Mineral species numbers Range Mean Range Mean 
1 Talc : ; , ; , 47 33-57 43 37-63 43 
2 Gypsum (cleavage surface) ; 60 45-58 52 47-55 50 
3 Calcite (cleavage surface) . , 136 99-159 126 109-133 118 
4 Fluorite. ; : ; . 200 192-196 193 185-197 191 
5 Apatite . ‘ : : ; 659 548-560 552 548-585 560 
6 Orthoclase. ’ . : 714 752-792 768 743-782 764 
7 Quartz (+ to optic axis) . 1,103 1,097—1,150 1,135 1,097—1,168 1,132 
7 Quartz (ii to optic axis) 1,206 1,156-1,206 1,187 1,132-1,267 1,180 
8 Topaz ‘ j 1,648 1,650—1,749 1,699 1,619-1,682 1,640 
9 Corundum , ; 2,085 2,099-2,144 2,121 2,055-2,191 2,108 
- Sapphire (synthetic) 2,720 —- - - —- 


Five main groups of minerals of similar 
composition and structure are apparent from 
an examination of the chart. These are 
(1) oxides, (2) cobalt, nickel, and iron 
sulphides and arsenides, (3) other sulphides, 
(4) sulphosalts, (5) metals. Some anomalies 
occur within these broad groups—for example, 
cuprite Cu,O, pyrolusite MnO,, and nauman- 
nite Ag,Se occur among the sulphosalts—but 
generally speaking on the basis of hardness 
and reflectivity alone an unknown can be 
assigned to one of the five major groups. The 
system of identification thereafter is some- 
what flexible, though the next step is 
generally the observance of any bireflection 
or directional hardness variations. Bireflec- 


tion (10) and directional variations in hard- 
ness are noted and other characteristics such 
as colour, anisotropism, polarization colours, 
and the presence or absence of internal reflec- 


tions are observed. All of these can be studied 
without damage to the mineral surface and 
without complicated and_ time-consuming 
measurements. The sections can, in fact, all 
be studied on a single ore microscope, but, 
for convenience when a large number of 
specimens require to be examined, two micro- 
scopes—one fitted with the photometer and 
the other fitted with the diamond indenter— 
are preferable. 

Colour.—Colour was recognized by Mur- 
doch (2) as an important aid in mineral 
identification. Unfortunately, however, few 
of the opaque minerals show distinct colours. 
Most are white or exhibit various shades and 
tints of grey and as it is not easy for the 
beginner to recognize delicate differences in 
shade or colour this property has not been 
used as much as it might have been in ore 
mineral identification. The main difficulty in 
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the use of colour is one of definition. Avail- 
able charts all give much stronger colours 
than are observed in the sulphide minerals 
and, until suitable standards are prepared, 
full use of colour in opaque mineral identifica- 
tion can only be made by utilizing a com- 
parison eyepiece. The arrangement used by 
the authors is considered to be an improve- 
ment on that described by Talmage (18). 
Two Cooke, Troughton, and Simms “ meta- 
lore ’’’ microscopes are bridged by a com- 
parison eyepiece and illumination is provided 
by two identical high-efficiency tungsten- 
filament lamps operating at the same colour 
temperature as is used in the measurement of 
reflectivity (Fig. 7). Any minor difference 
in illumination intensity is controlled by a 
rheostat fitted to one lamp. The unknown 
is compared directly with a standard by 
placing one on each microscope stage and 
examining the two half fields in juxtaposition. 
Anisotropism and Polarization Colours. 
The colours observed under crossed polars in 
anisotropic minerals are due principally to 
the dispersion of the bireflection. They can 
be seen both in air and in oil, but, as they are 
more pronounced in oil, polarization colours 
in the 45° position are given for oil-immer- 
sion. Using the method of Capdecomme and 
Orcel (27) to adjust the polarizer to extinc- 
tion, Hallimond (28) has indicated that 
sections in the 45° position often exhibit 
characteristic colours. This property is of 
real value only if the microscope is in correct 
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Fig. 7.— 

Comparison Eyepiece 
Fitted to Two 

Ore Microscopes : 

One lamp in circuit with 
a variable electrical 
resistance. 


adjustment. The polars must be accuraiely 
crossed and any anomalies introduced by 
strain reduced to a minimum by rotating the 
objective in its holder until maximum dark- 
ness is obtained. Under these conditions our 
observations show that most anisotropic 
minerals in the 45° position display one or two 
predominant colours or shades of these 
colours. Polarization colours referred to in 
standard works on ore mineral determination 
are not particularly valuable as a diversity of 
colours are quoted. For example, niccolite, 
which has a characteristic polarization colour 
in shades of blue-green, is usually given in the 
literature as being anisotropic with strong 
colours ranging from yellowish, greyish-green, 
bluish-grey to violet-blue. 


Determinative Tables 

Group I, Oxides, etc-—Many of the minerals 
of Group I have similar reflectivity and 
hardness values, for example the oxides of 
iron, manganese, and titanium. However, if 
the other properties mentioned above are 
taken into account this group can be further 
subdivided and most minerals positively 
identified. Table 11 which includes these 
minerals is self-explanatory. Magnetite can 
be distinguished from jacobsite, the only 
other isotropic mineral, by being softer and 
a few per cent higher in reflectivity. Braunite 
and hausmannite, which exhibit almost the 
same reflectivity, hardness, and colour, can 
be differentiated by the degree of aniso- 
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Table 11 


Reflectivity 


Group I, Oxides of Medium Reflectivity 


Predominant 


in white Hardness polarization 
Mineral light (mean (mean and colours in 45 
species and range) vange) Colour Anisotropism position 
Manganite 17-0 410 light grey to dark strong yellowish white 
MnO.OH 14-0—20-0 367-459 brownish grey 
Goethite 17-3 803 * grey moderate blue-grey 
FeO.OH 16-1-18-5 772-824 mouse-grey 
Wolframite 17-3 373 brownish grey weak greenish grey 
(Fe, Mn)WO, = 16-2-18-5 357-394 
Hausmannite 17°5 587 dark grey strong olive-buff with 
Mn,O, 16-0-19-0 541-613 numerous fine 
scratches 
Jacobsite 18-5 734 olive-grey isotropic 
MnFe,0O, 724-745 
Braunite 18-8 595 dark grey weak grey 
(Mn, Si),O, 17-8-19-8 584-605 
Ilmenite 19-4 611 light brown moderate pale greenish grey 
FeTiO, 17-8-21-1 519-703 
Rutile 20-2 1,139 grey strong, usually 
TiO, 1,074—-1,210 masked by in- 
ternal reflections 
Lepidocrocite 20-4 724 grey-white strong light greenish 
FeO.OH 15-8-25-0 690-782 yellow 
Magnetite 21-1 560 grey isotropic 
Fe,0, 530-599 


* Coarsely crystalline material. 


Table 12 
Group I, Oxides of Low Reflectivity 


Reflectivity 
in white light 
(mean and 


Hardness 


Mineral (mean and 


species vange) vange) 
Scheelite 10-0 348 
CaWO, 285-429 
Zincite 11-2 234 dark 
ZnO 150-318 
Cassiterite 12-0 1,053 dark 
snO, 11-2-12-§ 1,027—1,075 
Chromite 12-1 1,206 dark 
FeCr,O, 1,195—1,210 


tropism, polarization colours, and internal 
reflections. Similarly, wolframite can be 
distinguished from manganite by its weak 
anisotropism, weak bireflection, and greenish- 
grey polarization colours. 


Similar oxides of low reflectivity are given 
in Table 12. 


Highly reflecting oxides are listed in Table 
13. In this sub-group coronadite and hollan- 
dite might not be distinguishable without a 
comparison eyepiece or careful hardness 
measurements on good material. 


Colour 


dark grey 


Internal 


Anisotropism veflections 
masked by internal white 
reflections 


grey masked by internal red 


reflections 


grey moderate yellow-brown 
grey isotropic red 


All the primary uranium and thorium ore 
minerals fall in Group I together with the 
oxides examined which contain uranium and 
thorium as a minor constituent. These are 
listed in Table 14. Many can be differentiated 
on the basis of their optical properties, hard- 
ness, and radioactivity as indicated by 
autoradiographs (29), but the identity of 
metamict species is always confirmed by 
X-ray powder photographs of heated material. 

Group II, Cobalt, Nickel, and Iron Sulphides 


and Arsenides.—All the cobalt, nickel, and 
iron sulphides and arsenides so far examined 
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fall into a group of hard, high-reflecting 
minerals. These are subdivided on optical 
properties into isotropic (Table 15) and 
anisotropic (Table 16) species. Reliance is 
placed mainly on accurate reflectivity and 
hardness determinations to distinguish indi- 
vidual species in the isotropic sub-group. 
Gersdoffite and ullmannite with identical 
reflectivities can be distinguished by their 
different hardnesses. In the anisotropic sub- 
group there is not likely to be any confusion. 

Group III, Sulphosalts——The sulphosalts 
have medium reflectivity and hardness and 
therefore fall in the centre of the diagram 
in which reflectivity is plotted against hard- 
ness. Some are difficult to distinguish on 
the basis of mean reflectivity and hardness 
alone. Kobellite and boulangerite, for 
example, might be confused, but if a few 
grains in different orientation are available 
the much stronger bireflection of boulangerite 
is diagnostic. Similarly, bertherite and 




















zinkenite have overlapping reflectivity and 
hardness values, but bireflection is marked in 
the case of berthierite and weak for zinkenite. 
In addition the polarization colours are 
distinctive. Tetrahedrite and freibergite are 
probably the most difficult to distinguish 
on this system. However, their colours are 
distinctive and cannot be confused if 
examined under a comparison microscope. 
Group IV, Other Sulphides.—The sulphides 
not already dealt with lie around the sulpho- 
salts of Group III and can be identified almost 
entirely on the basis of reflectivity and hard- 
ness (Tables 4 and 7 and Fig. 8). For example, 
chalcophanite is isolated and apart from 
this its extremely marked and characteristic 
bireflection and pure white polarization 
prevents its confusion with any other 
mineral. Similarly blende is clearly separated 
from all other minerals. Alabandite has 
similarities to tenorite, but it is isotropic, 
whereas tenorite is markedly anisotropic. 





Mineral 
species 
Bixbyite 
(Mn, Fe),O, 
Psilomelane 
BaMnMn,0O,, 
(OH), 
Maghemite 
Fe,O, 
Hematite 
Fe,O, 
Coronadite 
MnPbMn,0O,, 
Hollandite 
MnBaMn,0,, 


Group V, Metals, etc.— 
minerals comprise metals, tellurides, and 
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Group I, Oxides of High Reflectivity 


Reflectivity 
in white light 
(mean and 
vange) 


23-0 


Hardness 
(mean and 
vange) 


1,018 


1,003—1,033 


23-5 
23-0—24-0 


572 


503-627 


25-0 946 
894-988 
27-5 1,009 * 
25-0-30-0 920-1 ,062 
29-0 784 


26-0-32-0 
29-2 
26-0-32-+5 


767-813 


620 


560-724 


Colour 


white with yellow 


tint 
white 


white 


white 


white with yellow 


tint 


white with yellow 


tint 


Anisotropism 


isotropic 


isotropic (poorly 


crystalline 

material) 
isotropic 
strong 


strong 


strong 


* Coarsely crystalline material. 


-The fifth group of 


selenides. These are all highly reflecting and 


Mineral 
species 

Coffinite 

U(SiO,) .-~ 

(OH),, 
Pyrochlore 

NaCaNb,O,F 
Betafite 

(U, Ca)(Nb,Ti, 

Ta) ,0O, 
Thorianite 

ThO, 
Brannerite 

(U, Ca, Fe, Y), 

Ti;O46 
Euxenite 

fe, Sr. x; 0) 

(Nb, Ti, Ta). 

O 
Uraninite 

UO, 
Pitchblende 

UO, 
Columbite- 

tantalite 

(Fe, Mn) (Nb, 

Ta) .O, 
Davidite 

(Fe, U, Ce) 

(Ti, Ve),O, 


6 


Table 14 


Group I, Uranium and Thorium Minerals 


Reflectivity 
in white light 
(mean and 
range) 


9-9 258 
236-333 
13-4 613 
13-0-13-8 572-665 
14-5 525 * 
14-0-14-9 503-560 
14-6 1,018 
14-0-15-3 988—1,115 
14-8 720 
13-7-16-0 710-730 
15-0 707 
599-782 
16-8 808 
782-839 
16-0 720 
673-803 
17-1 803 
16-3—18-0 724-882 
17-8 745 


Hardness 
(mean and 


range) 


707-803 


Colour 


grey-brown 


light grey 


light grey 


light grey 


light grey 


light grey 


light grey 


light grey 


greyish white 


light grey 


Anisotropism 
anisotropic 
isotropic 


isotropic 
(metamict) 


isotropic 


isotropic 
(metamict) 


isotropic 
(metamict) 

isotropic 

isotropic 


anisotropic 


isotropic 
(metamict) 


* Betafite from Madagascar has a mean hardness of 642. 








Predominant 

polarization 

colours in 45 
position 


pale green 


pale green 


pale green 


relatively soft and can be distinguished from 
one another without difficulty. 


Internal 
reflections 


greenish yellow to 
brown 
brown 


reddish brown 


brown 


reddish 


reddish brown 
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Group II, Isotropic Cobalt, Nickel, and Iron 
Sulphides and Arsenides 


Mineral 


species 
Carrollite 
CuCosS, 
Bravoite 
(Ni, Fe)S. 
Gersdorffite 
NiAsS 
Ullmannite 
NiSbS 


Siegenite 
(Co, Ni) ,S4 
Cobaltite 
CoAsS 
Pyrite 
FeS, 
Skutterudite 
(Co, Ni) As, 


As only about a half of the recognized ore 
mineral species have been examined, no claim 
is made that this proposed scheme of ore 
mineral identification will prove to be entirely 
However, from the work that 
has been done it is apparent that most 
minerals 
quickly by this method and it may well be 


dependable. 


common ore 


Mineral 
species 
Breithauptite 
NiSb 
Maucherite 
Ni,As, 
Marcasite 
FeS, 
Glaucodot 
(Co, Fe) AsS 
Arsenopyrite 
FeAsS 
Léllingite 
FeAs, 


Niccolite 
NiAs 
Millerite 
NiS 
Rammelsbergite 
NiAs, 
Pararammels- 
bergite 
NiAs, 


Table 15 


Reflectivity 
(white light) 


Hardness 


(mean and 
vange) 


44-0 463 
351-566 
45-5 1,097 
1,003—1,288 
47-5 698 
665-743 
47-5 525 
498-542 
48-6 524 
503-553 
52-7 1,200 
1,176—1,226 
54°5 1,165 
1,027—1,240 
55-8 653 
589-724 
Conclusions 


can be 


Reflectivity 
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that the scheme can be extended to cover the 


rarer species not yet studied. 


Refinements 


are already being employed in the measure- 


ment of the reflectivity of very small grains 


and it is hoped that when further work has 


Colour 
white 


pale 
violet 
white 


white 


pinkish 
cream 
pinkish 
white 
yellowish 
white 
white 


associated 


with 


been done, particularly on orientated crystals, 
that even more positive identifications will be 
possible, thus making spectrographic and 
X-ray confirmation less necessary than at 
present. The system has been used for more 
than five years in the examination of minerals 
commonly 
thorium ores and in this connexion has proved 
to be highly successful. Many of the common 
minerals such as pyrite, chalcopyrite, galena, 
blende, and arsenopyrite can be recognized 
on sight and in the past, because of the 
difficulties in carrying out etch and micro- 
chemical tests, there has been a tendency to 


uranium and 


carry this type of spot identification too far. 
The present scheme obviates this tendency as 
hardness and reflectivity determinations can 


identified 


Table 16 


in white light Hardness 
(mean and (mean and 
range) vange) Colour 
49-9 563 coppery pink 
45-3-54-6 542-584 
51-2 704 pinkish white 
685-724 
52-2 1,113 pale yellowish 
48-9-55-5 941-—1,288 white 
52-5 1,124 creamy white 
1,071—1,166 
53-7 1,094 creamy white 
51-7-55-7 1,048—1,127 
53-8 671 white 
53-0-54-7 421-920 
55-1 392 coppery pink 
52-0-58-3 328-455 
57-0 301 vellow 
54-0-60-0 225-376 
59-0 712 white 
58-0-60-0 687-778 
61-0 772 white 
60-5-62-0 762-803 


few minutes. 
minerals 
ambiguities 
evidence, however, the system is simple to 
apply and yields quick and positive results. 
Acknowledgments.—This paper, which is 
based on work undertaken on behalf of the 


are examined 
increase : 


will 


Anisotropism 


strong 
weak 
strong 
weak 
strong 


strong 


strong 
strong 
strong 


strong 


be made on a number of mineral grains in a 
It is possible that as more 
the number of 


on present 


Group II, Anisotropic Cobalt, Nickel, and Iron Sulphides and Arsenides 


Predominant 
polarization 
colours in 45 
position 
bright yellowish 
green 
grey 


green, pinkish buff 


grey, almost iso- 
tropic 

reddish brown, 
greenish blue 

pale greenish 
yellow in pris- 
matic sections 

pale green, 
greenish blue 

pale yellow 


light brownish 
grey, bluish grey 
pinkish buff 





Mineral 
species 


Proustite 
Ag,AsS, 
Enargite 
Cu,AsS, 
Famatinite 
Cu,SbS, 
Tennantite 
(Cu, Fe),, 
AS45913 
Pyrargyrite 
Ag,SbS, 
Freibergite 
(Cu, Ag); 
SbiSis 
Pearceite 
(AgCu) 4, 
AS,51, 
Tetrahedrite 
(Cu, Fe), Sb, 
P13 
Zinkenite 
Pb,Sb,,S.7 
Miargyrite 
AgSbS, 
Berthierite 
FeSb.S, 
Stibnite 
Sb,5, 
Bournonite 
CuPbSbS, 
Jamesonite 
Pb,FeSb,S,, 
Emplectite 
CuBiS, 
Chalcostibite 
CuSbS, 
Boulangerite 
Pb,Sb,451, 
Kobellite 
Pb,FeBi,Sb, 
16 
Bismuthinite 
Bi,S, 


United Kingdom Atomic Energy Authority, 
incorporates material from a paper by the 
senior author (Miner. Mag., 31, 476-486, 1957) 


Reflectivity 
in white light 
(mean and 
vange) 
26-4 
25-0-27-7 
26-5 
25-0-28-1 
26-9 
25-1-28-7 
28-9 


29-6 
28-4-30-8 
29-8 


30-1 


30-7 


32-3 


33-9 
31-8-36-0 
35-0 
30-0-40-0 
35-1 
30-2-40-0 
37-1 
36-0-38-2 
38-0 
36-0-40-0 
38-5 
36-0-41-0 
40-0 
37-1-43-0 
40-6 
37-0-44-1 
42-1 
40-9-43-2 


45-4 
42-0-48-7 


Group III, Sulphosalts 


Hardness 
(mean and 
vange) 
123 
109-135 
239 
133-346 
363 
333-397 
338 
320-361 


88 
50-126 

345 
317-315 


160 
153-164 


351 
328-367 


178 
162-207 
110 
104—123 
171 
155—185 
77 
42-109 
192 
185-199 
109 
96-121 
203 
168-238 
276 
264-285 
166 
157-183 
116 
69-173 


107 
92-119 
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Table 17 


Colour 


bluish grey 
pinkish grey 


pinkish brown 


pale greenish grey 


bluish grey 


yellowish grey 


pale greenish grey 


brownish grey 


white 

bluish grey 
white 

white 

white 

white 

creamy white 
white 

white 


white 


white 


and from a paper by both authors released 
during the Second United Nations Inter- 


national Conference on the Peaceful Uses of 
Atomic Energy, held at Geneva in September, 
The text is produced in its present 
form by kind permission of the Council of the 


1958. 


(1906). 


MAGAZINE 


(2) Murpbocu, J., 


Anisotropism 


strong 

strong 

strong 

isotropic 
moderate, often 


isotropic 


isotropic 


isotropic 


isotropic 


weak, almost iso- 
tropic 
strong 
strong 
strong 
strong 
strong 
strong 
strong 
strong 


strong 


strong 
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The world’s first off-shore sulphur mining 
plant is beginning to take shape with the 
erection of the first steel towers 7 miles off 
the coast of Louisiana, in the Gulf of Mexico. 
When completed the Y-shaped island will 
stretch for nearly a mile and reach 60 ft. 
above the water. The structure, believed to 
be the largest steel island in the world, is 
the principal part of a $30,000,000 project 
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A brief account 
of a venture in 
America now 


taking shape 











undertaken by the Freeport Sulphur Com- 
pany to develop a major new sulphur deposit 
known as Grand Isle. 

The positioning of templates, or frame- 
works, which form the base of the supporting 
towers is being handled by a _ 250-ton 
capacity revolving crane mounted on a barge 
the size of a football field. Despite the choppy 
4-ft. swells the first 120-ton template, serving 





Fig. 1.— 
Erection in 


Progress. 


as the central reference point for all the 
subsequent erection, was lowered in the 50-ft. 
deep water to within 3 in. of the selected 
location. Once a template is in place 237-ft. 
steel piles are sunk down through the hollow 
legs. The piles are then welded to the tem- 
plate legs and atop this framework is placed 
a deck section. 

Five large and ten smaller steel-pile towers 
connected by 200-ft. long bridge spans will 





Fig. 2.— , 





Showing the 


Heliport Centre. 
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form the structure. This will support the 
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complex and heavy facilities required by the 
Frasch process whereby sulphur is melted in 
the underground formation by superheated 
water and brought to the surface in molten 
form. 

The large towers will support the major 
installations—the sea water heating plant, 
three drilling platforms, and the living 
quarters and recreational area. A total of 
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250 men will work five-day-on five-day-off 
shifts and will be transported to and from 
the island by company helicopters. The 
largest of the installations is the heating 
plant, shops, and warehouse unit. The plant 
will use 13,000,000 cu. ft. of gas to heat 
5,000,000 gal. of sea water a day to 325° F. 
for injection into the underground formation 
through wells. It will also compress large 
volumes of air used to air-lift the liquid 
sulphur to the surface and produce electric 
power to operate drilling rigs and other 
equipment. The plant is to use a patented 
process developed by Freeport which makes 
it possible to heat the required vast quantities 
of sea water with a minimum of corrosion and 
scaling. 

Two drilling platform units will be at the 
ends of the Y arms. In addition to the 
derricks from which directional wells will be 
drilled facilities are to be installed to collect 
and measure the sulphur coming from the 
deposit 2,000 ft. below. The third drilling 
platform will be some distance from the main 
island. 

Discovered by the Humble Oil and Refining 
Company during off-shore oil exploration, the 
Grand Isle deposit ranks among the most 
important sulphur discoveries of recent years. 
The mine, expected to be in production in 
1960, will be one of the largest sulphur mining 
operations in the world. 

Fig. 1 shows how erection is progressing. 
In the foreground is one of the drilling- 
producing platforms just taking shape. In 
the centre of Fig. 2 is the heliport platform ; 
to the right a crane is lifting aboard one of 
several air-conditioned buildings which will 


DECEMBER, 





Fig. 3. 
Sketch of the 


Completed Project. 


house employees. 
conception of the completed Grand Isle. 
Sulphur is a basic raw material used to 
make fertilizers, chemicals, rubber, pulp and 
paper, oil products, paints and pigments, 
rayon, and many other products. Production 
of sulphur in the United States in 1957 


Fig. 3 shows our artist’s 


totalled 7,000,000 long tons, of which 
5,500,000 long tons were produced by the 
Frasch process. 





Ore-Dressing Notes 

(16) Laboratory Methods 
Chromatography 

In an information circular (No. 3) issued by 
C.S.1.R.O., Melbourne, R. R. Lever has 
drawn together a comprehensive survey 
of the present state of chromatography 
and has added a valuable bibliography of 
171 references. To the mineral dresser con- 


-cerned with laboratory techniques, whether 


of research or control, chromatography 
frequently offers the solution to a perennial 
problem—that of coping with very large 
numbers of samples which by ordinary 
chemical methods requires a staff of skilled 
chemists. The survey deals with paper parti- 
tion, adsorption columns, electrophoresis, 
electrochromatography, and ion exchange. 
In paper chromatography many modifica- 
tions are used, but the essential operation is 
based on the placing of a drop of the 
solution on chromatographic paper and 
developing it by irrigating the spot with 
selected solvent in an air-tight jar in which 
the solvent has already come to equilibrium 
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with the air. Given observance of a few 
simple conditions the ratio of distance moved 
by the cation or anion to the solvent is a 
constant called the Ry value. The separated 
components are identified by spraying with 
a reagent which produces the characteristic 
colour or by examination under ultra- 
violet light and confirmation of the Ry value. 
Mixtures are separated by the use of suitable 
aqueous acids and organic solvents and a 
considerable amount of practical applica- 
tion has now been developed. For quantita- 
tive work a calibrated micro-pipette is used 
to place a known quantity of material on the 
paper. Estimation is made either by densito- 
meter, comparison with a standard, or 
Soxhlet extraction followed by polarography 
or colorimetry. The solvent may be caused 
to rise or may be fed downwards, the latter 
method being generally preferred. In the 
slotted-sheet technique a sheet of paper is 
cut into near-strips and folded cylindrically 
so that ten simultaneous separations can be 
made and compared with a standard. A new 
method is circular paper chromatography 
in which a disc of filter paper is used in 
which a tongue has been cut. The paper is 
spotted and placed between petri dishes, the 
lower of which contains the solvent. 

In adsorption column chromatography a 
tube is used closed at the lower end by a 
tap. It is charged with a suitable absorbent 
and firmed down to make a column. Cellu- 
lose, silica, charcoal, calcium carbonate, 
calcium phosphate, hydrated lime, magnesia, 
starch, and tale are among the materials 
which have been used. Three sorption 
methods are used: (a) Frontal analysis, (0) 
elution development, and (c) displacement. 
The first has little application at present to 
inorganic separation. In the second the 
adsorbed substances separate into zones 
which are sharply defined. An eluting solvent 
is then passed through the column to remove 
the individual zones. This solution can be 
specific for a given element. In the displace- 
ment method a solution of a substance which 
adsorbs more strongly than any other under 
investigation forces the rest through the 
column. This is not so much in use. 

In electrophoresis it is considered wise by 
Lever to discriminate the general method 
into two types, electrophoresis being the 
electromigration of ions through an electro- 
lyte held stationary on supporting medium 
and electrochromatography being the electro- 
migration combined with normal solvent 
flow chromatography. In the former a strip 
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of filter paper is hung with its ends dipping 
into two electrode vessels. A drop of the 
solution to be tested is placed at the centre 
of the wetted strip which is protected 
between two glass plates to prevent drying 
out. Direct current is then applied and 
separation takes place in a matter of hours. 
The method is similar to that developed by 
Williams and Nakhla (Tvans. Instn. Min. 
Metall., Vol. 60, 1950-51). In electrochro- 
matography the current flows horizontally 
across the paper while the solvent mixture is 
flowing downward. The substances under 
study are introduced near the top of the 
paper and the flow of electrolyte carries each 
as a vertical stream down the paper. 
Chromatographic separation occurs as the 
solvent travels downward, the ionic com- 
pounds being diverted toward electrodes of 
opposite charge so that each ionic species 
travels along its own path and emerges 
below at its own drip point. ; 

Ion-exchange methods are already well 
known in the field. A wide variety of 
capturing resins is available based on sulphon- 
ated phenolics, sulphonated coal, carboxylic 
resins, sulphonated polystyrenes, strong and 
weak base anion exchangers, porous anion 
exchangers, and sodium aluminium silicate 
exchangers. Paper chromatography is simple 
and speedily applied and is valuable in such 
qualitative analytical jobs as confirming the 
presence of small quantities of an element in 
an ore or giving qualitative information about 
interfering elements. It has, of course, a 
definite field in quantitative work. Adsorp- 
tion column separation has various draw- 
backs which render it less valuable in ore 
analysis. Electrophoresis is speedy and this 
may give it better value than paper strip 
methods. 


(17) Production 
The McIntyre Flow-Sheet 

The McIntyre ore-body carries coarse and 
fine gold in quartz and auriferous pyrite. 
The original 10-stamp mill started in 1912 
on a 50-ton-a-day basis and relied on amalga- 
mation and tabling. At depth the original 
free-milling ore carried increasing pyrite and 
amalgamation was replaced by fine grinding 
with C.C.D., the scale of operations in- 
creasing till in 1928 it reached 1,500 tons 
daily. Further expansion led to the introduc- 
tion of flotation and by 1936 the current 
rate of 2,400 tons a day had been established. 
Detailed changes since then have included 
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drum-type filtration and the use of cyclones 
in place of bowl classifiers. Crushing is done 
in two stages underground with a jaw- 
crusher to minus 7 in. and at surface by 
cones and rolls to minus ,?,in. Primary 
grinding to 15% plus 65 mesh is performed 
in closed circuit with jigs and classifiers. 
The released pulp is floated, tails being dis- 
carded and floats ground with jig concen- 
trates in cyanide to 96% minus 325 mesh or 
finer in circuits closed by cyclones. Two- 
stage agitation in cyanide follows. Broadly 
similar methods are used at adjacent mines.! 


(18) Reagents 
New Use for Lignin Sulphonate 


In the manufacture of paper the wood 
fibre is retained, while the cementing lignin 
is dissolved away by the use of sulphurous 
acid. The final solution carries sugars, 
ligno-sulphonic acid, and the resins and is 
the material called sulphite liquor. Over 
30,000,000 gallons of 10° lignin sulphonate 
are produced daily. Flotation workers have 
a healthy suspicion of any reagent derived 
from wood which is likely to get near their 
pulp. When it was found that lignin sulphon- 
ate had excellent properties in dust laying on 
dirt roads the question of its effect in the 
mill was gone into at the Chino Mines 


1 6th Commonwealth Congress Volume, ‘ The 
Milling of Canadian Ores.”’ 
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Division of Kennecott Copper Corporation, 
in New Mexico. Up to 0-1 lb. per ton of ore 
had little effect on the flotation of copper. It 
was, therefore, felt safe to go ahead with its 
use in reducing the dust nuisance in open-pit 
mining. It is shipped: to Chino in 8,000- 
gallon railway tank cars which contain a 
viscous 50% solution. The exact action is 
not entirely known, but, essentially, the 
sulphonate binds together the solid particles 
of soil, producing a hard firm surface which 
helps with vehicular traffic. It is applied by 
sprinkling as a 10% solution in water. It 
cements the road surface as it dries and 
leaves a hard rock-like substance. The 
technique of application by sprinkler trucks 
was carefully worked out by the Kennecott 
Research Laboratories and a description is 
given of the method of road preparation in 
the Mining World of San Francisco for 
August, 1958. The 50° material is added to 
water to bring it down to the 10° required 
solution. The Chino trucks are equipped with 
circulating pumps which aid mixing. The 
road surface is loosened to a depth of about 
1 in. and formed so as to drain readily by 
crowning or by engineered curves. Standing 
water would increase plasticity of the road 
material to the point where pot holes might 
develop. Several applications were used. 
Considerable saving in the use of water to 
allay dust has resulted and the corresponding 
reduction in the amount of labour needed 
to deal with the dust nuisance is marked. 
Road maintenance and that of the vehicles, 
also tyre wear, are lowered and safety is 
better since the programme has been put 
into operation. This hardly seems a normal 
ore-dressing note but the principles of 
capillary action would seem to be at work 
and certainly the mineral from which the 
dust is derived has responded to a reagent. 
The technique should be of interest in other 
parts of the world. 
(19) Conveyor-Belts 
Repair Service Specialization 

For some years now it has been possible 
in the American iron-mining area to have con- 
veyor-belts repaired by a specializing service 
which either deals with the matter on the 
spot or in cases of severe damage removes 
the belt to its workshops. A number of 
problems have been solved in the process of 
building up this industrial service. Moisture 
control has been necessary, since during 
vulcanizing any steam in the belt may 
become sufficiently pressurized to cause a 


‘ 
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blow-out. Special bonding cements and other 
repair materials have been developed and 
methods of continuous vulcanizing. 

A belt shipped to the makers is dried at 
230° F. and checked for weaknesses. Where 
needed the cover is stripped away and new 
ply is cemented in place of damaged material. 
The top coat and breaker strip are laid over 
this and the process is repeated at the bottom 
of the belt. Experience has shown that the 
main causes of accidental damage are edge 
tears, rips due to material being caught in the 
belting, damage through material building 
up on pulleys, damage through slip of the 
drive pulley, damage through jams in the 
chute. These are accidental causes of trouble. 
Damage due to wear and tear includes 
gougings and cuts in top covers caused by 
severe loading, skirt board wear due to too 
closely set skirts, damage when material is 
trapped between belt and pulley, over-oiling 
of idlers, and immoderate heat in material 
moved on belt. 





Book Reviews 


Mineralogy and Geology of Radioactive Raw 
Materials. By E. Wm. HEtnricu. Cloth, 
octavo, 654 pp., illustrated. Price 112s. 6d. 
London : McGraw-Hill Book Company, 
Inc., 1958. 

During the last decade more than 3,000 
scientific papers have been published on the 
geology and mineralogy of radioactive ore 
deposits. Despite this flood of literature (or 
maybe because of it) no authoritative and 
comprehensive text-book suitable for the 
instruction of senior students and experienced 
geologists has till now been published. Of 
works addressed to prospectors the number 
is legion—some of them admirable, most of 
an ephemeral or catch-penny nature. But 
academic monographs of a compendious and 
analytical character have hitherto been 
lacking. This clamant need has now been 
met by Professor Heinrich of the University 
of Michigan, who has produced what will 
long endure as the standard manual in this 
field. 

The work is presented in two parts. The 
first 150 pages provide a readily understood 
description of the mineralogy of uranium 
and thorium compounds, with tabulations 
of their physical properties, full information 
on their modes of occurrence, and references 
to literature. There follows an account of 
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the world’s resources arranged according to 
a genetic classification, with chapters on 
syngenetic deposits in igneous rocks, radio- 
active pegmatites, carbonatites, pyrosomatic 
and other high-intensity hydrothermal 
deposits (Blind River is tentatively included 
here), mesothermal deposits (including the 
Witwatersrand), epithermal deposits, epi- 
genetic stratiform deposits in sedimentary 
rocks (with the Colorado Plateau), uraniferous 
phosphorites, marine black shales, placer 
ores, radioactive hydrocarbons, and deposits 
formed by weathering and ground-water 
action (including uraniferous coals). A 70- 
page description of the Colorado Plateau 
gives quite the most intelligible review of this 
complex mining field that has yet been 
published. 

Occasional minor errors in the spellings of 
European place-names will doubtless dis- 
appear in the second edition. More serious 
slips include the consistent mis-spelling 
thucolite for thucholite (the mineraloid was 
named from its composition, with Th, U, C, 
H, QO) and parsonite for parsorsite. Kasolo 
and Shinkolobwe are indexed and referred 
to throughout as separate places, though the 
former is but the old name of this famous 
ore-body. Wheal Basset and Huel Basset 
appear side by side. The stratigraphical 
equivalent of the Swedish alum shale does 
not, as stated, outcrop in Esthonia, and 
The Mining Magazine is eight times mis- 
quoted as Mineral. Mag. It is, however, but 
a measure of the excellence of the book that 
criticism is confined to such minutiae. 

The work is well produced and virtually 
all the 200 figures are new to text-book 
literature. Many are photographs and 
photomicrographs by the author which now 
appear for the first time. There is a biblio- 
graphy of more than 1,200 items and indexes 
of mineral species, localities, and subjects. 

C. F. Davipson. 


Geological Aspects of Mining. By JOHN 
SINCLAIR. Cloth, octavo, 343 pages, 
illustrated. Price 50s. London: Sir 
Isaac Pitman and Sons, Ltd. 

Dr. Sinclair’s new book, an addition to 
Pitman’s series of mining  text-books, 
correctly emphasizes the use that the geo- 
logical sciences can be to workers responsible 
for opening underground excavations. ‘‘ The 
mining engineer,’ says the author in his 
preface, “‘ whether interested in coal or in 
metal mining, is deeply concerned with the 
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science of geology, the study of the earth and 
the rocks comprising it.’’ Generally speaking 
the mining engineer himself needs no reminder 
of his concern, even if those who employ 
him may sometimes be unappreciative. All 
interested in mines, indeed, not only the 
engineer, can the better serve their interest 
by geological study and this present work, 
by one who is Professor of Mining in the 
University College, Cardiff, should give them 
a deal of the knowledge they need. 

Designed primarily for mining students in 
this country, the “‘ Geological Aspects of 
Mining’’ tends, perhaps, to overemphasize 
coal geology, so that the opening introductory 
chapters lead naturally to a review (in Chapter 
VII) of the “Coal Measures,’’ the Mesozoic 
and later periods being but cursorily treated. 
Chapters on geological mapping and mineral 
deposits then really conclude the first half of 
the book, for the succeeding half is devoted 
to mineral exploration and mining excavation, 
viewed in their geological contexts. 
we Copies of the books, etc., mentioned under the 

heading ‘‘ Book Reviews’”’ can be obtained 
through the Technical Bookshop of The Mining 
Magazine, 482, Salisbury House, London, E.c.2. 





Engineering Log 


The recent red heat of the atomic reactor 
accident at Windscale has been described as 
arising from a game of atomic musical chairs. 
The rules of this particular game were out- 
lined by Dr. A. H. Cottrell, of the Atomic 
Energy Research Establishment at Harwell, 
who was chairman of one of the working 
parties of the Technical Evaluation Com- 
mittee under Sir Alexander Fleck which 
finally reached practical conclusions on the 
subject of what occurred at Windscale. Most 
of the chairs in this particular game are 
occupied continuously. The players move 
jerkily among them and at random and, 
when they find an empty chair, sit down. 
If they arrive at the edge of the party they 
are also free to sit down and some of them 
form locked clusters of their own which are 
difficult to break up. In this game the 
players are the graphite carbon atoms, at the 
outset arranged in stacked sheets in a hexa- 
gonal pattern. Before the game itself begins 
about 1° of these atoms have been dislodged 
from their original positions. In the course 
of the reactor’s normal operation one fast- 
moving neutron released by this operation 
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gives the displaced atom sufficient energy to 
dislodge about 100 more atoms before it 
comes to rest. It is not, therefore, necessary 
for more than 1 in 10,000 atoms in the 
graphite to be hit directly by a fast neutron 
and in Harwell’s experimental ‘‘ Bepo”’ 
reactor three years’ operation is required for 
this stage in the displacement to be attained. 
Displaced atoms take up positions between 
the hexagonal sheets. At over 100° C. they 
can jump from one position to another and 
become mobile. At higher temperatures they 
move more often. At first the same number 
of vacant spaces remain as there are 
wandering atoms. The atoms do not all 
come to rest finally in these spaces, however, 
for two main reasons. An atom which 
arrives at the edge of the graphite crystal 
can occupy a position which extends the 
regular army of atoms, causing the crystal 
to grow on the outside while there are still 
vacant positions inside. The spaces are 
themselves mobile; at temperatures over 
100° C. adjacent atoms may move in. The 
general effect will be one of expansion, 
accompanied by distortion from out-of-place 
atoms. The second reason is that, especially 
at low temperatures, displaced atoms meet 
others as they move about and form clusters 
interleaved between the sheets of crystals. 
Various possibilities then arise, not all of 
them yet fully understood. This process is 
more significant in the release of energy 
stored by the displacement of atoms. At this 
point the relation between temperature and 
the return to normal crystal structure may 
be seen. Meeting of moving atoms and 
vacant spaces takes place from about 120° C. 
up and is called the “‘ low-temperature com- 
ponent ’’ in a release of stored energy. The 
peak of this simple process is at about 
200° C. At the other extreme, surplus 
vacancies do not take in mobile atoms. 
Between extremes is a range of temperatures 
in which clusters of displaced atoms are 
broken up, apparently by various means. 
This is called the “ high-temperature com- 
ponent ’”’ in the release of energy and has 
no energy-release peak; the amount of 
energy remaining to be released declines 
gradually in the upper regions of temperature. 
A double gain results from the operation of a 
reactor at a higher normal working tem- 
perature. Individual displaced atoms gain 
mobility and the likelihood of their finding 
vacant spaces and coming to rest increases, 
so that there is less chance of their forming 
clusters. At the same time clusters that 
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have formed are broken up. The low- 
temperature component is removed and 
the high-temperature component reduced. 
The energy stored presents fewer problems. 
A large amount of energy, moreover, may be 
stored and released in graphite. With 1% 
of the atoms displaced simultaneous energy 
release would raise the graphite’s tempera- 
ture by more than 500° C. This is explained 
by the relatively large amount of energy 
required to displace an atom of the carbon 


from its pristine hexagonal pattern. . This 
makes for high stability. 
* * * 
In a few years’ time the first atomic 


installations for heating houses will begin 
operation. Two such installations, to be 
located in Sweden, were described at the 
Second United Nations International Con- 
ference on the Peaceful Uses of Atomic 
Energy in Geneva. Two underground atomic 
reactors in Sweden will be fuelled by natural 
uranium mined inside the country and 
moderated by heavy water. One of them, 
“ R83,” will heat houses in a new suburb in 
the south of Stockholm. The other reactor, 
known as “ Adam,’’ will be situated at 
Vasteras, 70 miles west of Stockholm. The 
project will be used to produce not only heat 
but electricity as well. The heating is 
provided by means of circulating hot water 
and will replace existing oil heating systems. 
It is expected that reactors will generate a 
total electrical output of 200,000 kilowatts. 
Accident danger from radioactivity will be 
minimized by burying the plant in rock.! 


* * * 


Until recently the berthing of even a 
medium-sized ocean-going ship was of neces- 
sity a matter of skilled, patient, lengthy, 
and complex manceuvring. A new English 
development, first to be installed in the new 
Vickers Armstrongs liner Oriana, will eliminate 
much of this procedure. The new system, 
remote-controlled from the bridge of the 
ship, uses transverse propulsion. Two addi- 
tional propellers are employed, one forward 
and one aft, to give thwartship thrust. The 
two extra propellers are housed in steel 
casings. The new crab-wise manceuvrability 
of vessels equipped in this way will reduce 
engine-room signals to the minimum and 
promises the possibility in future of a reduc- 
tion in the number of berthing tugs required.” 


1 Science News Letter, Sept. 13, 1958. 
2 Marine Engineering Log, Aug., 1958. 
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Owing to the rapidly increasing production 
of uranium in North America limits are now 
being set to the amount which will be 
purchased in East and South Africa. The 
United States is reported to be reducing its 
purchase of Congo uranium during the 
1958-1960 period from 90°, to 75% of the 
total output. Canadian production is ex- 
pected to more than double this year and 
the total output will lie in the region of 
14,000 tons. American output is also 
expected to double and 8,000 tons has been 
mentioned as the yield. Production is out- 
stripping that of South Africa, which last 
year totalled 5,709 tons. The ceiling placed 
on the South African purchases by the 
Combined Development Agency is 6,200 tons 
a year from July 1, 1958. Output from the 
17 plants now extracting uranium oxide 
from 27 gold mines has not yet reached that 
figure, but South Africa may soon be in 
some competition in the uranium market ; 
the 10-year contracts with the Combined 
Development Agency end in 1965. By that 
time most of the capital cost of the uranium 
plants will have been amortized. British 
and South African experts consider that the 
South African prospect for future markets is 
favourable, although some reduction from 
the price made when the need was extremely 
urgent is inevitable. Europe’s demand for 
uranium is expected to exceed 40,000 tons 
annually by 1970, while military needs are 
expected to take a further 30,000 tons. The 
South African uranium ore reserve is forecast 
as in the region of 1,100,000,000 tons contain- 
ing 370,000 tons of uranium oxide or a 60-year 
supply at the present production rate. The 
known Canadian reserves are 237,000 tons 
from 225,000,000 tons of ore and _ those 
of the United States 150,000 tons from 
60,000,000 tons of ore which will last only 
20 and 10 years respectively at the present 
rate of production. British offices have been 
set up in Central and East Africa to en- 
courage prospecting and a new contract has 
been concluded with another South African 
company outside that sold to the Combined 
Development Agency. 


* * * 


Radioactivity, it appears, is helping to 
solve a number of problems in Britain's 
scheme for underground gasification of coal. 
Humphreys and Glasgow, Ltd., of London, 
who are building the pilot plant for the 
National Coal Board at Newman Spinney, 
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near Chesterfield, have used radioactivity 
successfully in four ways: First, the radio- 
isotope Krypton 85 as a tracer gas has been 
injected into an airstream to determine the 
position of leakage in underground piping 
and also to indicate the rate at which coal 
is being gasified underground, the occurrence 
of subsidence of roofing, or the merging of 
two or more bore-hole fires. In the second 
place Cobalt 60 has been used to ensure 
accurate drilling of a vertical bore-hole to 
intersect a horizontal one. In this case a 
full-sized horizontal hole is drilled and a 
small-diameter vertical hole sunk to the 
expected location for intersection. If this 
misses, a source of gamma radiation is placed 
in one bore-hole and a counter in the other. 
Radiation is then transmitted through the 
coal barrier and measured. By comparing 
this value with known standards, already 
determined, the separation can be found and 
intersection achieved. Another problem was 
accurate drilling along a seam, since devia- 
tions due to irregular strata cause wastage 
in time and labour. Now an instrument 
using radioactive cobalt and developed by 
the Mining Research Establishment of the 
National Coal Board is used to give warning 
if the drilling bit is in danger of leaving the 
coal seam. Finally, the variation in the 
amount of natural radioactivity occurring in 
different strata may be used to enable drilling 
to be kept on course. Clay, for example, 
contains up to three times more radioactivity 
than coal. Near the edges of the coal strata, 
therefore, a significant increase in radio- 
activity is recorded. When this occurs 
during directional drilling the drill setting 
can then be modified to maintain the bit in 
the seam, an important development in 
underground gasification technique which 
calls for boring horizontal holes of consider- 
able length. 


Ferodo Research Laboratories 


New research laboratories erected by 
Ferodo, Ltd., adjoining the works at 
Chapel-en-le-Frith, Derbyshire, were opened 
on November 21 by H.R.H. the Prince 
Philip, Duke of Edinburgh. The new building, 
which has cost the company £750,000 to 
build, brings together under one roof chemical 
and physics laboratories, a test house, a 
garage for a fleet of test vehicles, a drawing 
6—6 
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office, workshops, an experimental production 
laboratory, library, conference room, and 
administrative offices. Comprising over 
two acres of floor space, the building is set 
amongst landscaped gardens facing the main 
road from Chapel-en-le-Frith to Hayfield 
and Glossop. The research and development 
on friction materials for which the new 
centre will be responsible will benefit every 
industry which employs moving machinery 
which must be brought to a safe stop. 

The company has now several research 
teams actively working—a number on funda- 
mental investigations purely, such as those 
looking into the problems of surface friction, 
the structure of asbestos, and resin chemistry. 
Other teams experiment with new lining 
materials, both in the test house and with 
test vehicles, while others exercise control 
over all raw materials brought into the 
works. 

In addition to work with conventional 
friction materials based on asbestos, the 
company has also become actively interested 
in the development of materials used in 
disc braking, particularly for heavy-duty 
applications. Sintered friction linings con- 
sisting of mineral fillers distributed through 
a metallic matrix are manufactured under 
strict control, research on sintered metal 
linings being concerned both with com- 
ponents and with their processing. At the 
same time research work on “ cerametallics ”’ 
is being directed principally to improved 
methods of fabrication. The basic method 
of manufacture is to mill the component 
metal and ceramic powder and to compact 
and sinter them at high temperature. 

Naturally, the development of new fric- 
tion materials does not stop at experimental 
manufacture in a laboratory. An experi- 
mental production laboratory is, therefore, 
an essential part of the Research Centre. 
The aim is to evolve methods of manu- 
facturing friction materials which are as 
economical and efficient as possible. It is 
not concerned only with new products; a 
substantial part of its efforts is devoted to 
the general improvement of manufacturing 
methods. 

New forms of braking and power trans- 
mission have an obvious impact on friction 
material development. It is felt, therefore, 
that the ultimate development of new devices 
will depend on parallel research being under- 
taken by brake and clutch manufacturers 
on the one hand and in the Ferodo Research 
Centre on the other. It is unlikely that the 
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newer friction materials will displace con- 
ventional asbestos-based materials; they 
will, however, facilitate the development of 
the heavy-duty equipment which modern 
engineering demands. 


News Letters 


VANCOUVER 
November 4. 

Victoria.—Advance returns from the big 
copper-concentrate shipment to Japan early 
in October have enabled the Cowichan 
Copper Co., Ltd., to repay all advances of 
$625,000, pay $94,000 toward cost of the 
dock, and pay off the full bank loan of 
$201,000. Final returns are expected to net 
a further $130,000, which is more than 
enough to pay off all deferred creditors. 

Lillooet.—Production of Bralorne Mines, 
Ltd., for the third quarter of 1958 was 
23,888 oz. gold from 36,301 tons of ore 
grading 0-66 oz. in gold per ton. The aggregate 
for the year to the end of September is 
71,362 oz. from 108,771 tons, averaging 
0-655 oz. per ton. During the quarter the ore- 
shoot in the 77 vein on the 33 level was 
extended to 1,127 ft. with average width of 
8-1 ft. and grade of 0-99 oz of gold per ton. 
Development of the 79 vein has commenced 
on the 29 level. A cross-cut has been started 
on the 35 level to reach the 79 and 77 veins 
with a projected drive of 310 ft. to the former 
and an additional 345 ft. to the latter. 
A cross-cut to reach the same veins on the 
34 level will follow as soon as the 35-level 
pocket has been cut. Ventilation has been 
greatly improved in the lower levels. 

Nicola.—Torwest Resources, Ltd., has 
purchased for $30,000, plus the allocation of 
300,000 escrowed capital shares, the 207- 
claim Swakun Mountain copper prospect, 
14 miles due north of Nicola. The property is 
considered one of the most attractive copper 
deposits in the Province and was eagerly 
sought by several other companies. A large 
amount of open-cutting and stripping has 
been done and diamond drilling has now 
commenced. The property also has a known 
reserve of 100,000 tons of material 
assaying 0-35°,, WO, having been thoroughly 
drilled for tungsten in 1943 and again in 1952. 

Kamloops.— Jericho Mines, Ltd., has re- 
ported the extension to a length of 1,000 ft. 
of the high-grade copper vein on Bornite 
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Ridge, in the Highland Valley. Several ore- 
shoots, varying from 15 ft. to 85 ft., have an 
average width of 18 in. or more with very 
high grades of copper ore. Stripping of the 
vein and road construction are being con- 
ducted simultaneously with a view to 
initiating early shipments of ore to smelter. 

Similkameen.—The Granby Consolidated 
Mining, Smelting, and Power Co., Ltd., had 
gross income of $49,864 ($192,084) in the 
third quarter of 1958. Expense, including 
administration, shutdown, and exploration, 
was $79,390 ($260,526), thereby resulting in 
an operating loss of $29,526 ($68,442). 
Figures in brackets cover the year 1959 to 
September 30. The only income was from 
profit on the sale of capital assets and from 
foundry profit. A small crew is removing 
waste from the ore-bodies of the subsidiary, 
Phoenix Copper Co., Ltd., at Phoenix and 
the company is considering opening that 
property if the present strong market for 
copper continues. Owing to modification and 
partial cancellation of sales contracts, the 
operation of Western Nickel, Ltd., which was 
managed under contract by Granby, was 
suspended on August 1. Mr. L. T. Postle, 
the Granby president, expects repayment by 
Western Nickel of $200,000 advanced for 
working capital and payment for used 
machinery and equipment supplied by Granby 
to an estimated value’ of $400,000. The 
Granby company has purchased for $100,000 
shares representing a 7° participation in an 
oil and gas drilling venture in the Alberta 
foothills in association with four other mining 
and petroleum companies. 

Nelson.— During the year ended April 30, 
1958, Placer Development, Ltd., received 
$814,000 in dividend from its subsidiary 
companies, notably excepting Canadian Ex- 
ploration, Ltd. Other revenue included 


$471,582 in oil and gas royalties (net), 
$245,809 in interest, $832 from sundry 


revenue, and $143,903 in exchange adjust- 
ment arising from conversion of foreign 
currencies. Expense amounted to $388,913 
including directors’ fees, administration and 
general expense, income tax (foreign), and 
pension costs. The net profit was $1,287,213, 
equivalent to 50 cents per share, as compared 
with $3,082,347 or $1-19 per share in the 
previous fiscal year. The balance sheet at 
April 30, 1958, shows liquid current assets 
of $17,455,037, against current liabilities of 
$60,656. Of the 3,000,000 shares of authorized 
capital stock, 2,580,000 shares have been 
issued. 
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The wholly-owned subsidiary, Canadian 
Exploration, Ltd., received gross revenue of 
$6,665,318 during the year ended April 30. 
A gross operating profit of $1,930,459 was 
earned after working costs of $3,592,504, 
directors’ fees of $24,750, property-examina- 
tion expense of $357,631, B.C. mineral tax of 
$163,106, commissions of $96,921, and income 
tax provision of $499,947. The net profit 
after provision of $834,657 for depreciation 
was $1,095,802, a figure which compares 
with $647,723 in the previous fiscal year. 
Liquid current assets at the year-end were 
carried at $2,791,136, against current liabili- 
ties of $690,545. 

Yukon.—Gold production of The Yukon 
Consolidated Gold Corporation, Ltd., for Sep- 
tember was valued at $424,000. This is 
the largest monthly figure during 1958 and 
compares with $354,000 in August, $305,000 
in July, $318,000 in June, and $172,000 in 
May. Late in October all seven dredges were 
in operation with very favourable weather 
indicating probable late autumn production. 
Unit No. 13, a hydraulic plant on Paradise 
Hill, was shut down on September 26, but 
Unit No. 14, a combined hydraulic and 
mechanical operation, was continuing to 
function on the benches of Dominion Creek, 
downstream from Dredge No. 12. An 
extraordinary meeting of shareholders has 
been called to authorize the creation of 
2,000,000 3°% non-cumulative preferred shares 
with the announced intention of effecting a 
capital distribution not subject to personal 
income tax in Canada or the United Kingdom. 


TORONTO 
November 17. 
Gold Production.—The output of the 
gold mines of Ontario for September 
included 209,006 oz. of gold and 34,914 oz. 
of silver, valued at $7,178,218, from 
771,115 tons of ore milled. The Provincial 
“Gold Bulletin ’’ for the month states that 
for the first nine months of the current 
year 30 producing gold mines reported 
milling 6,937,246 tons of ore, which yielded 
1,975,112 oz. of gold and 326,174 oz. of 
silver, valued at $67,399,549. In the same 
period of 1957 the 30 mines crushed 
6,698,168 tons, containing 1,866,775 oz. 
of gold and 303,053 oz. of silver, valued at 
$62,699,726. 
North-Western Ontario.—It has 
announced that Cochenour Willans 
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Mines has agreed with the neighbouring 
Martin-McNeely Mines for an _ extensive 
programme of underground exploration. 
A 4,400-ft. drive on the new 1,200-ft. level at 
Cochenour is to be extended to Martin 
ground. The drive, which will put in some 
1,300 ft. in a south-easterly direction on 
Cochenour ground before reaching the Martin, 
will also traverse a section of the last- 
named property which is covered by a 
heavy mantle of overburden and which was 
never penetrated by Martin drills. 

Sudbury.—Falconbridge Nickel Mines re- 
ports a net profit of $3,252,891 for the six 
months to June 30 last, a figure which 
compares with $4,684,917 for the corre- 
sponding period in 1957. Earnings in the 
1958 period were affected from low prices, 
since metal deliveries were higher and 
production costs more favourable than in 
1957. 

Bancroft Area.—Shareholders of Bicroft 
Uranium Mines have been informed that the 
estimated net earnings for the first six 
months of 1958 amount to $2,007,918, 
equal to 65-6c. per share. The gross produc- 
tion is valued at $4,765,396 derived from 
treatment of 233,694 tons of ore grading 


$22-19 per ton. Development, mining, 
milling, and general costs amounted to 
$2,529,049, while interest charges were 


$228,429, leaving $2,007,918 ($8-59 per ton) 
profit before allowing for depreciation or 
preproduction expense write-offs. The com- 
pany has repaid for its bank overdraft and 
also retired $1,000,000 of the bank loan. 

At Faraday Uranium Mines, where the 
mill is at present handling 1,370 tons of ore 
daily, the ore picture is reported to be 
improving steadily. It is thought that a new 
favourable zone has been discovered west 
of the present working. . Broken reserves 
down to the 600-ft. level now stand at close 
to 200,000 tons, with a grade of 0-10°%. 

Manitouwadge.—In the nine months to 
September 30 last, Geco Mines milled 
961,263 tons of ore for an estimated net 
profit of $3,679,500. The report for the 
period states that exploration to the east 
has been extended to approximately 1,015 ft. 
east of No. 1 shaft on the 1,050-ft. level and 
approximately 940 ft. east of the same shaft 
on the 1,250-ft. level. This work has extended 
the ore since the last quarterly report by 
100 ft. on the 1,050-ft. level and 500 ft. on 
the 1,250-ft. level, both levels being open to 
the east. The exploration drive west on the 
850-ft. level advanced to approximately 
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2,510 ft. west of No. 1 shaft. Here diamond 
drilling has indicated copper mineralization, 
but no ore continuity has been found to date. 

Development is continuing, while an 
exploration drive east on the 850-ft. level has 
also commenced. Preparations are being 
made to sink an internal shaft to explore 
and develop the mine below the 1,250-ft. 
level. 

Manitoba.—The second power station on 
the Laurie River has now been completed for 
Sherritt-Gordon Mines and brought into 
commission, while the Farley shaft has also 
reached its objective at 2,000 ft. It is now 
being equipped. The expansion programme 
should also soon be completed, when it will 
be possible to increase tonnage and lower the 
mine grade. It is hoped next year to increase 
the mill capacity to 3,500 tons daily. 

Quebec.—The gold output from Quebec 
mines for July has been reported as 
82,892 oz. and that of silver as 322,196 oz., 
the totals for the first seven months of the 
current year being 593,720 oz. and 
2,293,046 0z., respectively. July asbestos 
shipments are given as 83,167 tons and the 
total for the seven months as 453,579 tons. 

It has been announced that arrangements 
for the development of Ungava Iron Mines 
by the Cyrus Eaton and Krupp concerns 
should probably soon be completed. Repre- 
sentatives of Krupp’s recently made an 
inspection of the property. Plans for the 
$200,000,000 project call for crushing equip- 
ment, concentrating, and pelletizing plants, 
pellet storage facilities, power plant, dock, 
harbour, and townsite. Production by 1961 
at an initial rate of 500,000 tons of pellets a 
year is the target, with prospect of an 
increase to 5,000,000 tons a year by 1965. 

The Quemont Mining Corporation reports 
that in the nine months to September 30 
last 645,479 tons of ore was milled for a 
net profit of $1,228,000. In the same period 
the Normetal Mining Corporation treated 
259,881 tons of ore for a profit of $404,000. 

The Quebec Cartier Mining Company, a 
Canadian subsidiary of the United States 
Steel Corporation, announced recently that 
-it had awarded contracts for the building of 
a railway and a hydro-electric power plant. 
The company holds title to the iron deposits 
in the Mount Reed-Mount Wright area of 
Quebec, about 125 miles north of the port 
of Shelter Bay on the St. Lawrence River. 
The contract for the 193-mile railroad 
between Port Cartier and Lac Jeanine was 
awarded jointly to C. A. Pitts of Canada, Ltd., 
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A 60,000 h.p. hydro-electric plant is to be 
erected on the Hart-Jaune River. 


and_ Foley Canada, 





MELBOURNE 
November 20. 

Mary Kathleen’ Uranium.—<An _ out- 
standing event in the past month was the 
official opening of the Mary Kathleen 
Uranium mine by the Prime Minister of 
Australia in the presence of a large gathering. 
The mine is situated midway between Mount 
Isa and Cloncurry, in north Queensland, and 
has been developed by the Rio Tinto Group. 
A contract between the operating company, 
Mary Kathleen Uranium, Ltd., and the 
United Kingdom Atomic Energy Authority 
covers the supply of uranium oxide to the 
value of £A40,000,000. The ore deposit 
forms part of a high hill and is being worked 
by open cut, at the rate of 1,600 short tons of 
ore per day, with about double that tonnage 
of overburden. About 300 ft. vertical can be 
open cut above the bottom of the valley and 
this mining method can be followed for some 
200 ft. below that horizon. Dilution is 
controlled by selective mining and mining is 
directed by systematic control by geologists ; 
broken material, transported by trucks, is 
diverted by a discriminator to the mill or the 
waste dump. The mill embodies an acid leach 
process, following the usual crushing and fine 
grinding, the latter stage combining a rod- 
mill with ball-mills in closed circuit with 
cyclones. Designed plant capacity is 
1,000 tons per day, solids separation being 
by counter-current decantation. 

The population of the new town is approxi- 
mately 1,000, water for mining, milling, and 
the community being obtained from a dam on 
the Corella River with a capacity of 
3,400,000,000 gal. The planting of the town 
with trees, and the establishment of orchards 
and vegetable gardens, is well advanced. 
Isolation of the settlement can be gauged 
by the distance by rail of 550 miles from the 
Port of Townsville. 

Oil.— After 20 years continuous work 
in Papua and the expenditure of £A30,000,000 
oil has been found in the No. 1 Puri well 
being drilled by Australasian Petroleum Co., 
Pty., Ltd., Island Exploration Co., Pty., Ltd. 
—in which British Petroleum Exploration, 
Ltd., and the Vacuum Oil Co., Ltd.—are the 
major shareholders, and the Australian- 
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owned Oil Search, Ltd., in conjunction. 
British Petroleum and Vacuum Oil had 
recently announced their intention of with- 
drawing further financial support if the wells 
in course of drilling failed to give encouraging 
indications and, as a result, Oil Search had 
commenced the formation of a company— 
Papuan Oil Search, Ltd., with a capital of 
£A5,000,000—to continue oil exploration. 
Simultaneously with this move the Puri No. 1 
well struck petroliferous gas at a depth 
between 7,460 ft. and 7,508 ft., with a flow 
of condensate oil at the rate of 70 barrels per 
day. The well production increased to 
1,000-1,300 barrels per day. Drilling has 
been continued to a depth of 8,843 ft. 
where progress has been stopped by high 
gas pressure. Water has appeared at the 
bottom of the well, but is not regarded 
seriously. The development has caused the 
two major partners to reconsider their 
decision to withdraw and the original 
partnership is likely to continue. The 
discovery is regarded as very encouraging, 
though not commercial, and active drilling 
to determine the extent and value of the 
occurrence will be continued. 

West Australian Petroleum Pty., Ltd., 
came into existence with the discovery of 
oil at Rough Range in November, 1953. 
This discovery was on a much smaller scale 
than the Puri strike in Papua, its production 
being 380 barrels per day, as compared with 
1,000-1,300 barrels at Puri, but it 
stimulated an active oil boom in the country. 
Since then West Australian Petroleum has 
spent £A14,000,000 in the search in that 
State with little encouragement after the 
initial find, until traces of oil were located 
recently in drilling in the Kimberley country. 
The company is now to be joined by the 
Shell Group in further operations. Shell has 
already spent substantial money in Australia 

unsuccessfully—mainly in Queensland. 

Several smaller companies are drilling or 
carrying out preliminary examinations in 
the Northern Territory, Northern Queens- 
land, and off the Queensland coast. An 
interesting venture is that of Santos, Ltd., 
which has linked up with Delhi-Taylor for 
exploration in north-east South Australia 
and south-western Queensland. The 
Commonwealth Government has given active 
encouragement to the search for oil through 
the Bureau of Mineral Resources, by geo- 
physical surveys, and by means of subsidy to 
the extent of 50° of the cost of structural 
boring ; taxation has been revised to give 
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maximum help and a recent announcement 
makes a further sum of £A1,000,000 available 
for oil exploration. 

Aluminium.—The Australian Aluminium 
Production Commission was established to 
erect and operate aluminium works at Bell 
Bay, in the north of Tasmania. Australian 
bauxite ores were considered too low grade 
for commercial operation and bauxite is 
being imported from Malaya. The capacity 
of the works is 13,000 tons of metal per year 
and this small output, together with the cost 
of power, is causing the price cf Bell Bay 
aluminium to be too high for competition, 
the cost being £47 per ton more than that 
of imported metal. The Government policy 
is, therefore, to try to interest private enter- 
prise in the project and to increase its 
capacity. 

In accord with this policy a_ technical 
mission from a large overseas firm is to visit 
Tasmania to make a survey of the whole 
project and the Bell Bay works. A major 
factor in locating these works in Tasmania 
was the prospect of cheap hydro-electric 
power, but this cost appears to have been 
higher than anticipated. In the north of 
Australia the proposed works to exploit the 
great Weipa deposit is expected to cost 
£A250,000,000, but a great problem is 
power. The balance lies between Queens- 
land black coal at Blair Athol and probable 
hydro-electric power generated from the 
New Guinea rivers, a question which is being 
closely investigated. 

Uranium.—Production of uranium oxide 
in the Northern Territory will be started in 
the near future by two more companies. 
United Uranium, N.L., has reached agreement 
with the United Kingdom Atomic Energy 
Authority on the delivery schedule and other 
matters connected with the contract for the 
supply of uranium oxide by the company to 
the value of £A5,000,000. Reports from the 
mines continue to be favourable and the 
completion of the contract indicates that ore 
reserves are satisfactory. Erection of the 
treatment plant at Northern Hercules by 
United Uranium is proceeding and it is 
expected that production will be commenced 
in 1959. 

The second prospective producer is South 
Alligator Uranium, which has entered into 
a contract with the United Kingdom Atomic 
Energy Authority for the supply of uranium 
oxide to the value of £A1,500,000. A small 
treatment plant is to be erected on the mine. 
Ore reserves are stated to be 10,000 tons 
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with an average assay value of 1:0°% uranium 
oxide. 

Commencement of work by these mines 
will bring Australian producers to the 
number of five. Prospecting for uranium is 
practically dormant. Output from the 
operating mines, supplemented by the new- 
comers early in the coming year, will mean 
a substantial export income to the country. 

Western Australian Gold.—Hil! 50 Gold 
Mine, one of Western Australia’s two rich 
mines, has reported a net profit of {A756,327 
for the year ended June 30, 1958, as compared 
with £A922,544 in the previous year. This 
was expected because of a decrease in the 
grade of ore. To meet this the milling plant 
was increased and the throughput raised. 
Ore treated in the year amounted to 
129,618 short tons compared with 124,159 
in the previous year. Gold recovery was 
80.281 fine oz. compared with 87,204 fine oz. 
Ore reserves were estimated at 852,000 tons, 
with an average grade of 10-1 dwt. gold. 

At the end of the previous year ore 
reserves were 713,000 tons and the grade 
was 12 dwt. gold per ton. A considerable 
sum was spent on mine and plant during the 
year. Additional plant, equipment, and 
buildings took £A86,038 and the main 
shaft, plats, pockets, and passes cost 
£A38,176. The main shaft has now been 
sunk below the 1,300-ft. horizon and develop- 
ment results below that level appear to be 
satisfactory. Dividend distributions to 
shareholders, including bonus, fell from 
£A1,125,000 to £A750,000. Although the 
mine may not recover its previous eminence 
it is still one of the richest in Australia and 
ore reserves and prospects indicate a fair life. 

Mount Isa.—Mount Isa Mines continues 
to increase production and in the period of 
four weeks to October 19 the rate exceeded 
6,000 tons of ore per day. Production for the 
month was 168,577 tons of lead-zinc and 
copper ore. Blister copper production is 
now at the rate of 40,000 per year. Copper 
ore treated in the period was 86,890 tons and 
lead ore 81,687 tons. Recoveries were 
3,375 tons of blister copper and 4,300 tons of 
lead bullion. Increased production and 
reduced costs have failed to offset the effect 
of the fall in metal prices and the company’s 
profit for the year ended June 30, 1958, fell 
from £A3,140,823 to £A1,424,129. The 
dividend is 123°, compared with the previous 
rate of 15°. Notwithstanding this a bonus 


share issue is to be made of one for eight 
This is the second 


from tax-free reserves. 
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such issue, the previous one being one for 
ten. Expenditure on development during 
the period, which has made possible the 
new production records, was £A1,800,000. 
The year’s production was 1,855,070 tons of 
ore for the recovery of 50,960 tons of lead, 
4,256,262 oz. of silver, 31,163 tons of blister 
copper, and 18,984 tons of zinc. In the 
previous year metal production § was 
15,190 tons of lead, 3,887,851 oz. of silver, 
28,875 tons of blister copper, and 18,386 tons 
of zinc from the treatment of 1,404,813 tons 
of crude ore. Ore reserves are estimated at 
24,300,000 tons of silver-lead-zinc ore, an 
increase of 3,550,000 tons, and 16,650,000 tons 
of copper ore, an increase of 3,850,000 on the 
previous year’s estimate; the average grade of 
the copper ore is 3-75%. 

In connexion with the expansion scheme 
another power house, to duplicate the new 
station now being built, is to be erected at 
a cost of £A5,000,000; this, presumably, 
will be based on the company’s colliery 
Bowen Consolidated, which is increasing the 
scale of its operations and output. There is 
to be expansion of the company’s copper 
refinery at Townsville to cover the produc- 
tion of copper rod and copper wire and this 
will give Queensland a new and _ large 
secondary industry. The Mount Isa enter- 
prise is already the State’s largest single 
industrial enterprise, the company now 
producing one-half of Australia’s copper and 
one-fifth of the lead. 

A great factor in the development scheme 
is the reconstruction of the Mount Isa- 
Townsville railway, 603 miles long, and delay 
in this work will retard the progress of the 
great expansion plans. The railway is 
Government owned and the work of bringing 
it up to the requirements of the future Mount 
Isa traffic is the obligation of the State 
Government. Mount Isa now has a popula- 
tion of 10.000 and the town has been built 
almost entirely through the activities of the 
company. The Townsville copper refinery 
is expected to commence operations in 1959. 

Steel in New Zealand.—A report from New 


‘Zealand states that a scrap-steel mill to 


produce 40,000 to 50,000 tons of steel from 
which scrap is now exported is to be establish- 
ed in Auckland, New Zealand. It is believed 
that the new company, Pacific Steel, Ltd., 
with a capital of £NZ2,500,000, will be 
actively supported by British steel manu- 
facturers but control will remain in New 
Zealand. It is also probable that the steel 
mill may be the first step to the utilization 
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of the extensive iron sands along the 
Dominion’s beaches and, which it has been 
suggested periodically, could form the basis 
of a major iron and steel industry. Extensive 
research must be carried out before a firm 
decision can be made on this expansion of 
activities. 

Tasmania.—Extensive aerial and surface 
geophysical surveys are being made of 
Tasmania’s west coast by the two large 
mining companies operating in Tasmania, 
together with Rio Tinto Co., Ltd. This work 
is being supplemented by the Tasmanian 
Government and its completion will give 
valuable geological and mineralogical know- 
ledge of a part of Tasmania which has been 
very inadequately examined because its 
topography is such that in the past its 
surface examination has been very difficult 
or actually impossible for the old-time 
prospector. Geological mapping of the Port 
Davey district, in the extreme south-west, 
will be continued during this summer—the 
only practicable working period—on a much 
bigger scale than previously. The south-west 
region covers a substantial part of the Island, 
and it is not improbable that it may 
hold mineral occurrences of considerable 
importance. 





FEDERATION OF MALAYA 
November 16. 


Iron Ore.—It has been announced in Kuala 
Lumpur by the Rompin Mining Co., Ltd., 
that a $50,000,000 (Malayan) iron-mining 
project is to be developed in the jungle in 
south Pahang. The company is a subsidiary 
of Eastern Mining and Metals Co., Ltd., 
which owns the big Bukit Besi iron mine in 
the Dungun region of Trengganu State. 
The new mine will be on a hill, Bukit Ibam, 
stated to lie 110 miles up the twisting 
Rompin River and then nine miles deep in 
jungle to the north. Part of the project will 
be to. cut the journey down to about 50 
miles by a railway line from Bukit Ibam, 
through jungle, swamp and, finally, plain, 
to a point at Menchali, a few miles north of 
the mouth of the river. A long loading jetty 
would be available at Menchali. Construction 
work, including the railway, is expected to 
take at least three and a half years, with the 
mine to go into production in 1964. The 
plan is to export 800,000 tons of ore in the 
first year of operations, 1,500,000 tons in the 
second year, and then to increase the output 
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to 2,000,000 tons a year when the demand 
requires it. Geological investigations by the 
Eastern Mining and Metals Co. have shown, 
it is stated, that there are some 17,000,000 tons 
of high-grade iron ore in the area. The 
company holds mining leases for 21 years 
over 3,000 acres and prospecting licences 
and permits over a further 30,000 acres. 
Further geological investigations are to be 
made in these areas. 

Tin.—It is now reported that 51% of 
Malaya’s tin mines have closed down since 
December, 1957, when restriction of produc- 
tion started under the international agree- 
ment. This has resulted in some 12,600 
miners losing their jobs. Following the 
refusal by the International Tin Council to 
admit Russia as an observer at the council’s 
meetings a spokesman of the All-Malaya 
Chinese Mining Association said in Ipoh : 
“We are happy that the International Tin 
Council has endorsed our views on the subject 
of admitting Russia as an observer. There 
can be no compromise on this issue.” He 
added that so far as the quota fixed for the 
first quarter of 1959 was concerned it had 
not come as a surprise. The council had 
announced in London that the export quota 
for the six producing countries of the inter- 
national agreement would remain unchanged 
in the first quarter of 1959 at 20,000 tons. 

A deputation of eight miners’ delegates 
recently met the Federation of Malaya 
Prime Minister, Tengku Abdul Rahman, in 
Kuala Lumpur, and told him that unless 
new land is alienated the industry will be 
in danger. The deputation asked that the 
Government should speed up the procedure 
for alienating tin land and assisting in 
prospecting. Later a delegation from the 
All-Malaya Chinese Mining Association, led 
by its president, Mr. Chong Khoon Lin, 
gave the Minister for Natural Resources, 
Inche Bahaman bin Samsuddin, a copy of 
two resolutions passed at an emergency 
meeting of the association. These called on 
the Government to suspend temporarily 
collecting contributions to the Buffer Stock 
and to grant loans of up to 60°, of Buffer 
Stock contributions to miners. 

India.—India possesses the “ largest known 
reserves of monazite in the world,’’ according 
to facts and figures available at the Science 
Pavilion of the “ India—1958”’ exhibition 
in Delhi. It is calculated that the deposits 
in Kerala State alone contain some 
1,500,000 tons. At the entrance to the 
pavilion a 13-ft. high photograph of India’s 
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first atomic reactor had underneath it a 
message from Mr. Nehru, the Prime Minister : 
“Whatever might happen, whatever the 
circumstances, we shall never use atomic 
energy for evil purposes.’ 

Production of lead and zinc ores in India 
during the quarter ended June 30, 1958, was 
24,133 tons, against 23,694 tons in the 
preceding three months. The production 
was higher by 2,038 tons as compared with 
the corresponding quarter of 1957. 

North Berneo.—The best hopes for future 
mining in North Borneo appear to be in 
copper and chromium ores, both of which are 
being actively sought by the Geological 
Survey Department, according to the Colony’s 
annual report for 1957, recently published. 
It is unlikely that economic deposits of 
manganese ore occur, despite recent dis- 
coveries, but the investigation of one newly- 
found deposit is to be continued. 

Copper ore is known at Karang and else- 
where in the neighbourhood of ultrabasic 
intrusions. It has been shown that geo- 
chemical prospecting would have revealed 
the Karang deposit and the method is 
now being more extensively applied on a 
reconnaissance basis to see whether com- 
mercial deposits of copper ore can be found 
in more accessible areas. Some fundamental 
problems in the application of this method 
have yet to be solved, but it is the only 
means by which discoveries of copper ore 
are likely to be made in an area of the wet 
tropics where outcrops of the ore are certain 
to be scarce and, in view of the sparsity of 
population, unlikely to be discovered. 

Chrome ores in the headwaters of the 
Sugut River are being investigated, the 
discovery of these apparently small occur- 
rences indicating that the chances are good 
that any larger deposits would be found 
by the reconnaissance geological mapping in 
progress. 

The area in which manganese ore was 
discovered in 1957 in the lower Labuk 
valley was searched for further deposits 
and a number of pits were sunk to determine 
the nature of the occurrence. The results to 
date appeared to indicate that the best ore 
was at the surface and samples of this had 
already been shown to be below commercial 
grade, but further assays and field work 
were required before the prospects of the 
find could be fully determined and _ this 
work is in hand. 
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JOHANNESBURG 


November 28. 

Union Affairs—The new Minister of 
Finance has outlined his policy as one of 
financial stability above all other considera- 
tions, without binding it to a rigid system of 
control. Adjustments would be made 
according to economic fluctuations as they 
occur inside and outside the Union. He 
urged that people live within their means 
and save as much as possible, which, suggests 
that restraints on consumer credit spending 
may continue. 

Under the nominal chairmanship of the 
Minister of Mines, Dr. T. E. W. Schoeman 
has been appointed full-time deputy-chair- 
man of the S.A. Atomic Energy Board, 
following his return from atomic energy 
conferences in Geneva, Vienna, and London. 
There are ten other members of the Board, 
representative of Government departments, 
the Chamber of Mines, and the mining 
industry, the Council for Scientific and 
Industrial Research, and the Electric Supply 
Commission. 

The Minister of Economic Affairs has stated 
that the recent steady improvement in the 
exchange position did not justify any further 
relaxation of import control and that the 
present policy will therefore be maintained 
for the time being. Accordingly, industry 
will receive its full reasonable requirements 
of imported machinery and raw materials, 
subject to availability from local sources, 
consumer goods will remain subject to 
quota, and motor-vehicle import permits 
will be issued on the basis of replacing 
retail sales and stocks, excluding assembled 
cars with an F.O.B. cost exceeding £800. 
In respect of the first two categories, the 
operating year has been changed from 
calendar to that ending June 30, and pre- 
liminary issues for 1959 have been based 
on that change. 

Transvaal.—_New Witwatersrand Gold 
Exploration has entered into a new pros- 
pecting agreement with the Johannesburg 
Consolidated Investment Co. and Anglo- 
Transvaal Consolidated, whereby those two 
companies have the right to explore the 
Doornkop Area in the Roodepoort district 
at their expense for a period of seven years, 
subject to termination on 30 days’ notice. 
The New Wit. company retains subscription 
and other rights. The new agreement 
covers both the upper and lower reefs and 
follows the disclosure of disappointing results 
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on the upper reefs in exploration under the 
previous agreement. 

The South African Torbanite Mining and 
Refining Co. is investigating means of 
continuing its operations profitably when 
its torbanite deposits in the Ermelo district 
have been depleted, as is expected in the 
not distant future. These investigations are 
expected to be concluded shortly. The 
company is presently supplementing its 
torbanite operations by refining imported 
crude oil. 

South Roodepoort Main Reef Areas has 
obtained encouraging results in prospecting 
ground adjoining its lease area in one sector 
on the farm Rietvalei, but owing to the 
faulted nature of the formations much 
work remains to be done before the potential 
of the area can be assessed. 

Zandpan Gold Mining has sited its No. 1 
shaft in the south-central section of the 
lease area, fairly close to the northern 
boundary of the Vaal Reefs Mine into 
which a drive can be advanced in due course 
for purposes of exploration and ventilation. 
The major reason for the siting would, 
however, appear to be in line with the general 
principle followed by most gold mines 
established since the war—namely, to sink 
the first shaft and advance initial develop- 
ment into the high-grade zone in order to 
derive the maximum return from the 
relatively small initial milling rate. No. 1 
shaft will be sunk in two components—the 
first from surface to about 5,000 ft. and 
the second or sub-vertical component to 
about 7,500 ft. from the 5,000-ft. level. 
The system should be completed by early 
1962, when development will be started. 
The shaft area appears to be in a downcast 
faulted zone. In four of the nearest bore- 
holes the Vaal Reef horizon was intersected 
at depths from 6,450 to 7,366 ft. approxi- 
mately, with average values ranging from 
about 450 to 600 in.-dwt. Excluding five 
reef intersections, which were investigated 
inconclusively, average drilling results for 
the lease area indicated a grade range from 
about 220 to 260 in.-dwt. and payability 
around the 50% mark. However, the 
friable nature of the reef suggests that 
actual reef developmer* should disclose 
higher values. Borehole results indicated 
erratic mineralization. 

South African Land and Exploration is 
not to proceed with the proposals to issue 
reserve shares for the repayment of a loan 
from the Anglo American Corporation and 


to provide finance for further exploratory 
development in the northern section of 
Withok, adjoining the southern boundary 
of the existing lease area. In the meantime, 
until about mid-1959, exploratory develop- 
ment is to be continued in the north-eastern 
Withok section and proposals will then be 
formulated for the opening up of the new 
section. 

As part of its present plans for the 
exploitation of the ultra-deep zone from 
about 8,000 ft., East Rand Proprietary 
Mines has decided to dismantle its two 
existing obsolete reduction plants in stages 
conforming to the schedule of erecting a 
new centralized plant with an initial capacity 
of 140,000 tons a month, building up to 
170,000 by about mid-1962. Cost savings 
and greater efficiencies will justify the 
capital expenditure over the first seven 
years of operation. 

Orange Free State.—The outgoing Minister 
of Economic Affairs recently forecast the 
erection in due course of a second and even 
a third major oil-from-coal project. While 
there are still residual difficulties the S.A. 
Coal, Oil, and Gas Corporation, Ltd., had 
resolved almost all its difficulties primarily 
associated with the fact that it amounted 
to a major pilot-plant. Once all the difficulties 
were resolved a second plant could be 
erected much more cheaply and easily. Of 
the provision of {48,000,000 about 
£46,250,000 had been expended by the 
Corporation by June 30, 1958. One of the 
two major synthesis plants, designed to 
produce about 62-5°% of the total revenue, 
has so far been brought up to only 45% of 
design capacity. Modifications and addi- 
tional installations over the next 18 to 24 
months are expected to improve this figure 
substantially. Other installations have been 
operating smoothly for some time and this 
provided the opportunity to study bottle- 
necks preventing the achievement of the capac- 
ity potential of the other major installation 
mentioned. The programme of consolida- 
tion at a cost of about £3,000,000 over the 
next 24 months involve the addition of a 
third reactor to the major installation 
mentioned to achieve 95° time operation 
of two of the three reactors, doubling the 
size of the catalyst manufacturing plant, 
and affecting a number of minor alterations 
and additions. On completing this pro- 
gramme satisfactorily an expansion pro- 
gramme will be initiated to increase both the 
synthesis and gas-making capacities from 
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about 1960. The Corporation has established 
its own research unit and an _ extensive 
technical training section to satisfy its own 
requirements. The value of sales products 
has reached £6,000,000, of which chemical 
products accounts for about £2,000,000. 

With taxation concessions providing more 
favourable financial conditions for explora- 
tion by mining companies it is possible that 
greater interest will be shown in the ground 
immediately south of St. Helena and 
Presidents Brand and Steyn and in the 
vicinity of the Merriespruit mine in the 
Sand River Sector. 

On completion of the programme of 
expansion about mid-1960 Harmony Gold 
Mining will have spent an _ additional 
£6,000,000. The third unit of the mill, now 
complete, has raised capacity to 150,000 tons 
a month. 

Cape Province.—In addition to the enor- 
mous reserves of kaolin of an exceptionally 
good quality shown to occur in the Bitter- 
fontein area of Namaqualand, another high 
grade but smaller deposit has been investi- 
gated at Kuils River near Cape Town. 
These and deposits already known will 
place the country in a position to supply 
its own needs and meet most, if not all, 
export requirements. 

A small but continued improvement in 
rail truckage has enabled the Northern 
Lime Co. to step up output at its new 
Silverstreams works and to lighten the load 
at its old Taungs works. Stripping operations 
at the former have improved the quality of 
finished products and the installation of an 
additional secondary crusher has raised the 
handling capacity of the screening plant. 
Electricity Supply Commission power will 
become available in the near future. At the 
Taungs works output has been reduced to 
normal capacity rates. Commission power 
supplies have affected economies and exten- 
sive modifications to the kilns have resulted 
in higher efficiencies. This included mech- 
anization of the charging and discharging 
systems, which will offset fluctuations and 
periodic shortages in the native labour 
complement. The installation of a modern 
unit has increased the hydrator plant 
shells have been 


capacity and two kiln 
converted for use as silos. 
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Sandvik Steel 


A new factory at Halesowen, Birmingham, 
was recently opened by Sandvik Swedish 
Steels, Ltd., the official ceremony on 
October 15 being performed by the Swedish 
Ambassador to Great Britain, Mr. Gunnar 
Haggléf. The company is thus now in a 
better position to handle all those products 
exported from the main works of the parent 
company at Sandviken, Sweden, including 
its special steels and cemented carbides. In 
this connexion Sandvik recently introduced 
a new type of cemented carbide—Coromant 
Si Premium, which, it is stated, offers much 
better wear resistance while being reasonably 
tough. Together with the development of 
new carbide grades goes the development of 
new tool designs, these including beside 
Coromant combination cutters and drill 
steels, the Gammax and the T-MaX tools, 
designed to simplify regrinding or eliminate 
it altogether. 


Cable Company Comes of Age 


Last month Aberdare Cables, Ltd., cele- 
brated the 21st anniversary of its foundation 
and gave an opportunity to their customers 
and others to visit South Waies to see their 
works. When the works were founded Aber- 
dare and the neighbouring Welsh valleys 
were going through a period of widespread 
unemployment, so that the decision to 
start a new cable manufacturing company 
and its implementation as an_ entirely 
private business venture was widely 
welcomed. 

At the present time the main products of 
the factory comprise copper wire, aluminium 
wire, paper-insulated power cables for use 
underground, and thermo-plastic insulated 
and sheathed cables. The cables and wires 
produced are in the main supplied to the 
central Electricity Generating Board and 
the Electricity Area Boards in the United 
Kingdom and are normally used in connexion 
with power station construction and elec- 
tricity distribution. Also standard and 
special types of cables are supplied to the 
National Coal Board, British Railways, and 
many other industries where electrical power 
is required. 

From the time of the inception of the 
company a large proportion of the factory 
output has been exported overseas, so that 
it is not surprising that the success of the 
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cable-making project and its continuing 
development has led to the formation on 
similar lines of associated companies. To-day 
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these are manufacturing diverse engineering 
products and are also becoming flourishing 
and expanding concerns. 





Trade 
Notes 


Power Dump Mine Car 

Some particulars have recently become 
available of a 25-ton capacity power dump 
mine car, manufactured by Robert Hudson, 
Ltd., of Leeds. The car, which is shown in 
the fully-tipped position in the illustration, 
has been designed to obtain efficiency with 
safety and simplicity and to operate at 
speeds as high as 20 m.p.h. underground 
in drives 12 ft. wide and 30-in. rail gauge 
with curve radii as little as 125 ft. To 
achieve this double bogies are used, these 
being of the Hudson-Lloyd type in cast 
steel with precision roller-bearing axle boxes. 
The air brake gear fitted operates on all 
bogie wheels and the system is of the “ fail 
to safety ’’ type. 

The body of the car is of all-welded con- 
struction, heavily reinforced with rolled- 
steel channel and angle sections and provided 
with mid-feather. Particular care has been 
taken, the makers state, to maintain a high 
standard of finish inside the body to ensure 
a complete discharge of the load which is 
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important when the material handled is of a 
sticky nature, all corners being radiused and 
there being no protrusions of any kind. 
A clean discharge is thus obtained which 
obviates the necessity for cleaning gear at 
the dumping point. 

The dumping gear itself is pneumatic and 
capable of effecting a complete tipping and 
righting cycle in 62 seconds. The controls, 
which are operated by one man from a desk, 
are interlocked so that the tipping cams 
cannot operate until the frame stabilizing 
clamp has been moved into position. 

Other sizes in the range available are 
7, 10, 13, 18, and 30 tons, the last mentioned 
also having double bogies. An illustrated 
leaflet gives further particulars. 

Ropebelt Conveyor 

Primarily designed for use in collieries, but 
readily adaptable to surface applications, a 
ropebelt conveyor already available in the 
United States is now being produced and 
marketed in this country by the Distington 
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Atlas Copco 
T2G Loader. 


Engineering Co., Ltd., of Workington, Cum- 
berland. Known as the Distington-Goodman 
resilient ropebelt conveyor, first deliveries 
have already been made to the National Coal 
Board. 

The principal difference between the rope- 
belt conveyor and the orthodox conveyor 
structure, it is pointed out, is the substitution 
of wire rope for rigid side frames. Chain- 
linked troughing idlers clamped at intervals 
between parallel wire ropes provide a 
resilient support to the loaded belt and 
give a carrying capacity stated to be up to 
20% greater than that of conventional rigid- 
framed conveyors.  Spillage is virtually 
eliminated and the flexible method of 
suspension considerably reduces impact 
damage to the belt. 

The ropebelt conveyor, weighing only one- 
third of conventional conveyor line material, 
can be assembled or dismantled in a fraction 
of the normal time as the main stands, at 
which the ropes are tensioned and anchored, 
are spaced from 150 ft. to 300 ft. apart, 
depending on the material to be carried. The 
equipment can be operated with any existing 
drive and tail pulley and can be linked to any 
other type of conveyor structure. 


Combined Loader and Dumper 

Developed originally at the Montevecchio 
mines in Sardinia to handle broken ore in 
overhand stopes a combined loader and 
dumper powered by compressed air, designed 
in conjunction with Atlas Copco engineers, is 
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now available on the British market. The 
machine, which is illustrated, was shown 
last month by Atlas Copco (Great Britain), 
Ltd., at their new factory at Hemel Hemp- 
stead. The 12G, as it is designated, comprises 
an overthrow shovel loader mounted on a 
rubber-tyred dump wagon and is easy to 
handle in a confined space. 

The T2G has a 3$-cu. ft. bucket, operated 
by a vane-type motor, the front rocker 
bucket being pivoted so that its travel and 
the headroom required for loading is reduced 
toa minimum. The bucket, specially shaped 
to obtain the maximum capacity when 
digging, is approximately the same width as 
the track of the front wheels, so that the 
dumper can work through the muck pile 
continuously and leave a clean floor. The 
machine should in fact find many applica- 
tions underground where the co-ordination 
of loading, haulage, and dumping cycles is 
practised. 

In addition to the T2G the company is 
also shortly to introduce to the United 
Kingdom the T4G, which, although basically 
similar in design, has a larger body capacity 
of 58 cu. ft. and an 8}-cu. ft. bucket. 


Personal 


Joun P. BELL is returning from British Guiana. 

P. KX. HALL is now in Sierra Leone. 

G. H. Loncwortu of the Lancashire Steel Manu- 
facturing Co., Ltd., has been awarded a Mond 
Nickel Fellowship to study the manufacture of 
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plain carbon and alloy steels for rod and wire 
products. 

Kk. E. Mackay has been elected Overseas Member 
of Council for Northern Rhodesia by the Council 
of the Institution of Mining and Metallurgy in 
place of L. W. ALLEN, who died on July 17. 

R. W. McCuttvum is returning from Colombia. 

EpwIn J. MEJIA, a director and vice-president of 
Aluminium, Ltd., has been appointed chief sales 
management officer in place of ELMER G. 
MacDowELtL, who has resigned. Mr. MACDOWELL is 
to remain on the board. 

W. H. Monter-WILLiAMs has been appointed a 
director of Eastern Smelting Co., Ltd. 

J.C. Morrison, of the Carron Company, has been 
awarded a Mond Nickel Fellowship to study 
melting, moulding, and heat treatment of alloy cast 
irons, quality control of metal and sand plants in 
modern foundries, and new developments in 
related metallurgical processes. 

GERALD C. PEARCE has relinquished his executive 
duties in Consolidated Tin Smelters, Ltd., and has 
retired from the boards of that company and its 
subsidiaries. 

S. M. RoBertTson has been appointed assistant 
managing director of Consolidated Tin Smelters. 

S. E. Smitu is now in Ghana. 

T. Tart, of Colvilles, Ltd., has been awarded a 
Mond Nickel Fellowship to study the technical and 
economic factors involved in the use of oxygen in 
steel industries. 

PETER WESTERBERG is back from a visit to East 
Africa. 


ERNEST VIVIAN PEARCE, who died on December 1, 
aged 82, received his training at the Camborne 
School of Mines, in 1896 joining the firm of Williams, 
Harvey and Co., Ltd., as a chemist. Connected all 
his life with the tin industry Mr. Pearce, who was an 
Associate Member of the Institution of Mining and 
Metallurgy, had but recently retired from his 
directorships. 

HAROLD GRANVILLE SMITH died on December 2, 
aged 49. Trained at the University of Leeds, where 
he gained his B.Sc. in mining engineering, Mr. Smith 
was for some time engaged in iron mining in 
Cumberland and also carried out work for a civil 
engineering firm. He went to Mawchi Mines in 
1937, later becoming attached to the Geological 
Survey of India in a mining capacity. A Member 
of the Institution of Mining and Metallurgy, 
Mr. Smith had for some years been senior lecturer 
in mining and mineral dressing in the University of 
Leeds. 

MAuRICE GREGORY, who died on October 30, 
aged 78, was trained as a mechanical engineer in 
Lancashire, later attending the Redruth School of 
Mines. His real interest in mining began with his 
association with the Cornish Electric Power Co., 
before the first World War, his career thereafter 
becoming more and more closely connected with the 
mineral industry. Following a number of years 
in Cornwall, he was engaged in prospecting .-and 
development in many other parts of the world until, 
in 1936, he took up consulting work. During the 
Second War, Mr. Gregory, who was a Member of the 

Institution of Mining and Metallurgy, was closely 
concerned with prospecting work in this country 
on behalf of the Ministry of Supply. 

ALEXANDER THOMAS WATSON, who died on 
November 14, was born on the goldfields of Central 
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Otago, New Zealand, and gained considerable 
experience in alluvial mining and gold dredging on 
the rivers there before being sent to a mining pro- 
position in Argentina ; shortly after this he served 
a gold dredging company in Tierra del Fuego. 
He travelled extensively, a term in Siberia being 
followed by a lone journey in Brazil to the head 
waters of the Amazon. At the outbreak of the 
first world war he was managing for a tin-mining 
company in Northern Nigeria, but immediately 
resigned to come to England and join the Royal 
Flying Corps. He served with distinction, flying on 
the French front for over two years, and at the 
time of the armistice was in command of a Wing 
training for a night raid on Berlin. He was 
mentioned in dispatches, recommended for the 
D.S.O., and on retiring, as Lieutenant-Colonel, 
received the O.B.E. A mining career was resumed 
shortly afterwards and for some eight years he was 
general manager to Pato Consolidated Mines in the 
Republic of Colombia, afterwards undertaking an 
extensive tour through Australia and New Zealand 
inspecting areas on behalf of Anglo-American 
mining interests. An Associate Member of the 
Institution of Mining and Metallurgy, the last eight 
years of his active career was spent in New Zealand as 
general manager for the Clutha River Gold Dredging 
company. He retired in 1955 to settle in Sussex 





INSTITUTION OF MINING AND 
METALLURGY 


Elections and Transfers 


Member.—Richard 
( Johannesburg) ; 
(Toronto); John 


John ADAMSON, B.Sc. 
Bertram Isaiah BREAKEY, B.A. 

Raymond Cocksuutt, B.Sc. 
(Lendon); Richard CoRNTHWAITE, (Kalalushi) ; 
Ewald Oscar LILGE, M.Sc. (Edmonton); Peter 
Hilary Alexander MARTIN-KaAyeE, A.R.C.Sc., B.Sc. 
(Santa Lucia) ; 

Associate Member to Member.—Milton Graeme 
Montgomery ATMORE, Ph.D. (Kitwe) ; Henry 
Donald BENNETTS (Lisbon); Eric James Dodgson 


Brown, A.C.S.M. (Hangha) ; Sir Arthur DEAN, 


CLE., MX&., A.RSM.,. B.Sc. (Tripol); Percy 
Pearce EpDWARDS (Baloghat) Alfred Allen 
GronpijJs (Kamatavi, S. Rhodesia); Kenneth 
Arthur KImMMINGs (Swansea); Leonard Price 


Lewis, A.C.S.M. (Polis, Cyprus); Neil Paterson 
RUTHERFORD, A.R.S.M., B.Sc. (Glasgow) ; Watkin 
SAMUEL, A.C.S.M. (Toronto) ; William Ian SPENCE, 
B.A. (Messina) ; Victor Otto STEED, M.Sc. 
(Johannesburg) ; Sidney Frederick WaRE, A.C.S.M. 
(Kampala) ; Reginald Gerald Wallace WILLCocks, 
B.Sc. (Kitwe) ; Arthur Solomon WILSON (Neuchatel). 

Associate Member.—Peter ALLAN (k:dinburgh) ; 
James Anthony CHARLES, A.R.S.M., B.Sc. (Bromley) ; 
Frederick Albert Andrew CRANE, A.R.S.M., B.Sc. 
(Ipswich) ; John Carlo Loretto, A.R.S.M., B.Sc. 
(London) ; lan Douglas McDeErRmip (West Byfleet) ; 
Johan Francis SLABBERT, B.Sc. (Nkana); James 
Alister THomson, A.O.S.M., M.Met. (Jos). 

Student to Associate Member.—David Holroyd 
Brook (Glasgow); Woodford Anson GILBERT, 
B.Sc., B.A. (Carltonville) ; Peter Francis Goram, 


A.C.S.M.  (Rancagua, Chile) ; Reginald John 
HARBORD (Kenley) ; Robert Day KENNEDy, 
A.C.S.M. (Filabusi); John Roughley RAWLING 


(Cambridge, Mass.); James Frederick TURNER, 





366 THE 


A.C.S.M. (Kalalushi) ; John Leonard Roger VARKER, 
A.C.S.M. (Jos); David William Watt-PRINGLE, 
A.C.S.M. (Potrerillos, Chile). 

Student.—Peter John BaiLey (Sheffield); Roy 
George BAsHAmM (London); Alan Robert BAXTER 
(Camborne) ; Jeremy John Christopher Courtenay 
Cappy (London) ; David John Catherall (London) ; 
Michael John Davie (Southampton); Barry 
David GoLpING (Praze); Boyd George HARLEN 
(Brisbane) ; Robert Stephen KEMENY (London) ; 
Milton Allan LrEE (London); Michael John 
LOOSEMORE (London) ; Samuel PAKIANA- 
THAN (Londcn); (Keith Barry PAYNE (Reigate) ; 
Peter Laurence Srems, B.Sc. (Welkom); Roger 
Willis Stanyon (Northwocd) ; Alfred Manuel 
STARR (London); Richard StEpDMNA (Bristol) ; 
John Michael StopparD (Camborne) ; John Charles 
Brandon Wtrson (Ponteland, Northumberland) ; 
Peter YouNG (Sunbury-on-Thames). 





Metal Markets 


During November! 


Copper.—Copper has lost a good deal of ground 
in November.? Various features have contributed 
towards the gradual erosion of the price structure 
achieved during October, but the central point 
which has underlain most of the weak sentiment in 
market circles has been the realization that the 
shortage of nearby metal which appeared inevitable 
as the Rhodesian and, to a lesser extent, Canadian 
strikes progressed, has not materialized. During 
November, it is true, the Rhodesian strike came to 
an end, although it is worthy of remark that at 
the time of writing the strike against International 
Nickel is still in force. However, this has little 
bearing on the position at the end of the month, 
for it was precisely at this time that the worst 
effects of the interruption to supplies were expected 
to be felt. Certain contributory factors have helped 
to highlight the realization that the feared shortage 
of spot metal was not materializing, perhaps the 
most important being the news that certain U.S. 
export controls had been relaxed, making it possible 
to deliver electro wirebars of American origin on 
the Metal Exchange. A certain amount of metal 
has in fact been fed into circulation in this way 
but the sentimental influence was most marked. 
Of more real value to the market as proof of the 
fact that consumers were not likely to be caught 
desperately short of metal, however, was the news 
that Copper Institute figures for October showed 
that during that month stocks held by producers 
reporting to the Institute had declined by some 
106,000 tons, at the same time that deliveries to 
fabricators had jumped almost equally dramatically. 
These figures confirmed what the market already 
suspected—namely, that fabricators had so well 
taken the precaution of buying up whatever metal 
they could lay their hands on, in anticipation of a 
shortage due to the strikes, that they were likely 
to be covered for the whole period of the anticipated 
shortfall in supplies. Indeed, as this report is being 
written, it is being suggested that part of the reason 
for the lack of confidence exhibited by the market 
is that consumers have actually overbought ! 

1 Recent prices, pp. 328, 368. 
? See Table, p. 368. 
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Meanwhile the level of consumption in Europe 
seems to be tailing off into the bargain. For some 
months now, market observers have expressed 
surprise that Europe has been able to hold up so 
well in the face of the poor economic and statistical 
position in the U.S.A. and they are now wondering 
whether events have not at last caught up with 
copper at an inopportune moment. At the same 
time it is encouraging to note that the market 
showed no weakness as a result of the release by 
the U.K. Government of a further 7,500 tons of 
copper from its stockpile holdings. 

U.K. copper consumption in September was 
61,408 tons, so that the U.K. at any rate used 
more copper in the first nine months of this year 
than in the corresponding period of 1957. Produc- 
tion included 10,738 tons primary refined and 9,257 
tons secondary refined. Stocks were down to 
19,278 tons blister and 65,814 tons refined. 

Tin.—The meeting of the International Tin 
Council early in November duly fixed the export 
quotas for producing members for the first quarter 
of next year at the same level as in the current 
quarter. Nevertheless, despite this fact and the 
improved showing by U.S. tin consumption, the 
market has not been without its worries during 
November ; in fact prices! are still some way off 
the level of £780 per ton, at which the Buffer Stock 
manager is permitted to sell from his holdings. 
However, a topic of considerable interest has been the 
question of whether a sale will be made from the 
holding of metal accumulated with the help of 
the Special Fund. Since the U.S. barter programme 
(which includes tin) has been introduced, it has been 
a common topic of discussion as to whether a bulk 
deal involving the Special Fund tin holdings will be 
negotiated. So far there is no sign of it and dealers 
are otherwise waiting patiently for further evidence 
that the statistical improvement, long forecast, is 
working itself out. Russia has declared she will 
limit her 1959 exports. 

U.K. September consumption was 1,784 tons, 
production 2,579 tons, and stocks marginally higher 
at 19,943 tons. 

Lead.— As forecast last month, the United Nations 
meeting at Geneva on possible ways to stabilize the 
Jead and zinc markets produced nothing worthwhile, 
although the issue has been kept alive and is 
discussed by a number of people, who presumably 
find little else in the market to hold their attention. 
Of more practical interest as a potentially important 
development is the U.S. barter programme which 
includes besides the tin, already meationed, lead 
and zinc and many other minerals. It has been 
openly stated that the object of the barter pro- 
gramme is to offset the harsh effects of the U.S. 
import quotas for lead and zinc on those countries 
which are most dependent on those exports for their 
revenue. However, while the U quotas are 
gradually filling up, the barter activity is very slow 
to get under way and U.S. dealers with previous 
experience of barter have been Grawing attention 
to the difficulties that always arise in trying to do 
such business with the U.S. Government. Actual 
consumption in Europe is indifferent and consumers 
are not rushing to buy, as they feel that the U.S. 
quotas must eventually drive more metal on to the 
European and, specifically, the London market, 
with obvious effects on the level of prices.! 

U.K. September consumption was 28,829 tons 








1See Table, p. 368. 
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and production 6,957 tons. Stocks rose to 48,865 
tons. 

Zine.—Under the influence of broadly similar 
developments to lead, zinc has hovered around 
much the same level during November. However, 
the backwardation has been gradually eroded and 
so has the premium of zinc over lead, a reflection 
of the fact that supplies here are already adequate 
for industrial purposes and may be expected to 
increase. 

U.K. September consumption was 26,747 tons and 
production 6,916 tons. Stocks dropped during the 
month to 45,784 tons. 

Iron and Steel.—In November came the long- 
awaited announcement of the Government’s strip 
mill decision. It has been decided in principle that 
not one large mill but two smaller units shall be 
constructed, one at Newport as part of a new 
integrated works and another as an addition to an 
existing works at Ravenscraig, Scotland. The Welsh 
mill will have an annual output of 500,000 tons of 
sheet and tinplate, with the possibility of increasing 
the ingot capacity to 3,000,000 tons a year and 
the Scottish mill 500,000 tons of sheet and light 
plate, with a final capacity of 1,000,000 ingot tons. 
The Newport works will also supply slabs to the 
existing strip mill plant at Ebbw Vale. It is hoped 
that the Scottish mill will attract sheet steel con- 
suming industries to the area. At the moment 
there is some imbalance in Scottish engineering 
industry, which the strip mill should help to rectify. 
Work on the Newport project will not begin until 
1959 and will not be completed for four or five years. 
The Scottish mill should be working by about 
1962/63. 

Meanwhile the steel trade is quiet. There does 
not appear to be any deterioration in demand, but 
consumers generally continue to rely largely on 
stocks and many works are forced to restrict output. 
October steel production was 17°, below that of a 
year ago. Nearly every branch of the steel industry 
is feeling the recession, but the strip mills are an 
exception. Demand for sheet, especially from the 
motor trade, is very strong and it is still necessary 
to import a certain amount. In October over a 
third of the total imports of iron and steel—which 
have now dropped to the lowest level for many 
years—comprised sheet steel. 

Iron Ore.— U.K. imports continue to decline and 
in the first ten months of this year were down by 
2,400,000 tons to a little over 11,000,000 tons. 

Aluminium.—While it has been known for some 
little while that an outside interest was buying into 
the British Aluminium Co. there were some rapid 
developments in this connexion at the end of 
November. It was thought that the interested 
party was American Metal Climax, although when 
British Aluminium let it be known officially that 
negotiations were proceeding, Reynolds Metals, via 
Reynolds T.I., was thought to be a more likely 
proposition. However, B.A. have now clarified the 
situation to some extent, having concluded an 
agreement with the Aluminum Co. of America, 
subject to consent from the Treasury, for Alcoa to 
subscribe for the 4,500,000 shares unissued capital 
on terms which would not disturb the present stock- 
holders and which would retain the British nature 
of the company. Early in November, however, 
Tube Investments, a parent company of Reynolds 
T.I., announced that it proposed to bid for control 
of British Aluminium. This offer is conditional on 
there being no material alteration in the issued 
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capital—a condition which acceptance of the Alcoa 
offer contravenes. Although it would be an unusual 
course of action, since Treasury consent is required 
for both offers and pending further statements from 
the principal parties, it seems that it would be 
possible to shift the responsibility for a decision on 
to the Treasury. An interesting sidelight on these 
control bids is that with the control of British 
Aluminium goes the control of Magnesium Elektron, 
the only producer of primary magnesium in the U.K. 

The price of aluminium ingots in the U.K. 
remains at £180 delivered. 

Antimony.—-The imported antimony market has 
not altered very much during the past month, the 
only price alteration recorded being the narrowing 
of the range quoted for Chinese 99°, regulus from 
£130—£135 to £130-£132 per short ton. English 
regulus is quoted at £190 for 99% grade. An 
encouraging note in this market is that it seems 
that U.S. consumers continue to buy oxide from 
this country rather than produce from domestic 
and imported ore. 

Imports of antimony ore during October totalled 
495 tons, bringing the total for the first 10 months 
of the year to 8,776 tons. 

Arsenic.—There is still nothing of real interest to 
report on this metal and the price remains quoted 
at £400 per ton. Trioxide jogs along in its usual 
fashion, with imports running at about double the 
figure for 1957. 

Bismuth.—Imports of bismuth into the United 
Kingdom during October fell quite considerably, to 
63,603 lb., as compared with the previous month’s 
total of over 96,000 Ib. However, total imports in 
the January—October period of this year continue 
to run at a higher level than in the comparable 
period of 1957. There were no changes in the market 
position of bismuth during November and the price 
remains at 16s. per Ib. 

Cobalt.—The cobalt situation does not appear to 
be improving and imports into this country during 
the January—October period are only just over half 
the imports in the same period of 1957. There has 
been no price alteration to record, 16s. per Ib. still 
being quoted. 

Cadmium.—Consumption of cadmium to date 
continues to run ahead of that in the comparable 
period of 1957, while imports at the end of October 
were about 300,000 Ib. down on last year. U.K. and 
foreign metal continues to be quoted at 9s. 6d. per Ib. 

Chromium.—Chromium metal is still quoted at 
6s. 1ld. to 7s. 4d., as is only to be expected with 
the market in its present static condition. 

Tantalum.— During November there were indica- 
tions of a possible alteration in the structure of the 
tantalite market. Some consumers have shifted the 
emphasis of their buying from the 60°, Ta,O, 
material to about a 45% to 50°% content. However, 
until the situation is clarified, possibly by a renewed 
volume of business, the 60°, material is still being 
taken as a quotation basis and is currently quoted 
at 800s. to 850s. per unit. 

Platinum.—The U.K. and U.S. platinum markets 
have once again taken a tumble. In this country 
U.K. and Empire material is now quoted at £19 10s. 
per troy oz., as compared with the previous price of 
{21 5s. The factors influencing this latest reduction 
are identical with those which brought about the 
last half a dozen reductions. Leading sellers in the 
U.S.A. are now quoting $52 to $55 per troy oz. 
Open-market material in this country is now 
quoted at £18 to £18 15s. per troy oz. 
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Iridium.—Tollowing the reduction in the price of 
platinum iridium was marked down and is now 
quoted at £19 to £21 per troy oz., as compared with 
£20 to £22 per troy oz. previously. 

Osmium.—As with the other platinum-group 
metals osmium was reduced in price following the 
fall in the price of platinum. It is now quoted at 
£16 to £17 per troy oz. 

Palladium.—The quoted price of palladium 
appears to have survived the recent reductions in 
the platinum metals and remains at £5 to £5 15s. 
per troy oz. 

Imports of platinum-group metals into the U.K. 
during October totalled 11,911 0z., as compared 
with almost 30,000 oz. in the same month of 1957. 

Tellurium.—This metal continues to be quoted at 
15s. to 16s. per lb. in a quiet market. 

Tungsten.— During November European and U.K. 
consumer interest in tungsten ore fell off somewhat, 
although the market is kept on the alert by 
possibilities of increased buying from the U.S.A. 
and Japan. Sellers seem to be determined to hold 
their material and prices have firmed to 94s. to 
99s. per long ton unit of WO,. 

Nickel.—Inco properties are still strikebound, 
while latest reports say that talks to end the strike 
are going on. Apart from this there is nothing new 
to comment on in the nickel market. The price in 
the U.K. is still quoted at £600 a ton. 

Chromium.—There has been no change in the 
quotation for this material, 48% Rhodesian 
metallurgical ore being quoted at £15 15s. per ton. 
Reports from Rhodesia say that chrome mines are 
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dismissing employees because of the more selective 
world market for chrome. While prices have not 
altered substantially, consumers are becoming more 
particular about the grades which they buy. In 
consequence there are large stocks of certain grades 
and production has been stopped. 

A large U.S. ferro-alloy maker is said to have 
purchased a substantial quantity of chrome ore 
from the U.S.S.R. However, this was in the form 
of a barter deal and therefore the price at which 
business was done is not clearly defined. 

Molybdenum.—Effective from November 1 the 
Climax Molybdenum raised its price of concentrates 
by 7 cents per lb. of Mo.—about 5%. Since the 
last increase in August, 1956, the company has had 
to bear an increase in the costs of labour, services, 
and supplies of something like 10°. It has also 
had to bear the cost of the Langeloth strike, which 
ended about the middle of October. 

Climax material in this country is now quoted at 
8s. 1ld. per lb. of metal contained f.o.b. 

Manganese.—The Indian Government has taken 
most market observers by surprise by abolishing 
the export duty on manganese ore which was 
imposed in the latter part of 1956. While the 
announcement refers to all grades of ore it makes 
no mention of manganese dioxide, which is more 
readily disposed of than metallurgical-grade ore as 
such. As yet it is too early to formulate new 
quotations for Indian ore and as little business 
has been done of late, it might be some time 
before prices, backed by firm business, can be 
indicated. 





Tin, Copper, Lead, and Zine Markets 


Tin, minimum, 99-75% ; Copper, electro ; 


Lead, minimum 99-75% ; and Zinc, minimum 98%, per ton. 











Tin Copper Lead Zinc 
Date - - — - 
Settlement 3 Months Spot 3 Months Spot 3 Months Spot 3 Months 
cE Ss. fs ‘Ss. Es f s. f Ss. £ 8. ‘ s. 
Nov. 11 762 0 761 10 254 5 246 10 77 23 aa ah 75 124 72 18] 
12 760 0 760 5 249 5 242 5 75 17 76 1243 | 76 23 73 7 
13 756 10 758 5 243 «5 237 5 75 2 76 24 | 75 123 72 124 
14 | 756 0 757 5 237 15 234 2} 74 12 7> 124) 7 7 72 = 5 
17 756 0 759 10 243 15 240 § 76 12 aa 4 76 5 73 17} 
18 758 0 760 5 240 15 237 7 76 11 76 18 76 123 73 17 
19 760 10 761 15 238 123 235 12] 76 173 76 173 77 23 a 4 
20 762 O 765 5 239 15 237 7] a1 2 a 77 10 74:17 
21 760 0 762 10 234 174 233 7 76 14| 76 1 76 123 74 2} 
24 758 0 761 5 227 123 227 7 7415 | 75 2 75 124 73 7 
25 759 0 761 5 | 224 § 224 7] 73 11 ao aa 75 7% 72 17 
26 | 759 10 761 § 222 173 223 15 73 133 73 174 | 75 64 72 «8 
a | wee 0 | 762 &§ 226 5 226 7] 74 12 74 124 | 76 83 | 72 17 
28 | 759 O | 761 10 228 174 228 17] 74 18 74 173 76 23 73 2 
Dec. 1 758 0 760 10 227 173 227 12] 74° 33 74 7 75 «(O 72 7 
2 758 0 760 10 225 173 225 17 73 «634 73 «7 73 743 70 17 
3 755 0 737 10 | 219 5 219 15 71 11; “A i 72 =5 69 12] 
4 | 753 10 756 5 218 173 219 7} 71 133 71 173 72 33 69 2! 
5 | 756 10 759 5 220 0 220 123 73 23 73 33 73 174 70 123 
8 757 10 759 15 219 173 219 173 72 133 | 73 23 73 124 70 64 
9 | 759 0 759 5 215 74} 215 7 70 173 a 6H |} 6 U8 69 15 
10 | 76110 | 76015 | 219 23 219 2 71 1$] 71 63 72 123 69 123 








| 
| 
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Brakpan 
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Daggafor 
Doornfor 
D’rb’n R 
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East Daj 
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Ellatont 
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Statistics 


TRANSVAAL AN 


Blyvooruitzicht 
Brakpan 
Buffelsfonteint 
City Deep 
Cons. Main Reef 
SOUR BONN 5. 5.0.60cs06 
Daggafontein 
Doornfonteinf ......... 
D'rb’n Roodeport Deep . 
tast Champ D’Ort 
ast Daggafontein 
Zast Geduld ... 
ast Rand P. M... 
astern Transvaal ( ‘onsol 
SRL ee 
*reddies Consol. 
Free State Geduld...... 
eS ae 
Government G.M. Areast 
Grootvlei Proprietary ... 
Harmony Gold Mining a 
Hartebeestfonteint 
NI sis oxsrs. cies svensk. 
Loraine 
Luipaards Vleit 
Marievale Consolid: ated. 
og 
Modderfontein East 

New Kleinfontein ...... 
New Klerksdorpt .. 
President Brand ... 
President Steyn.... 
Rand Leases..... 
| 
Rietfontein Consolid’t’d. 
Robinson Deep 
ND MIE oo ene ncsis biarese 
St. Helena Gold Mines .. 
Simmer and Jack 
S. African Land and Ex. 
S. Roodepoort M.R. 
Spaarwater Gold 
SI ec eng Goat ears 
Stilfontein Gold Miningt 
NR eee renee 
Transvaal G.M. Estates. . 
a e 
Van Dyk Consolidated . 
Venterspost Gold 
Village Main Reef 
Virginia O.F.S.t 
fe ee 
Vogelstruisbult}........ 
Welkom Gold Mining ... 
West Dreifonteint ...... 
West Rand Consol.f . 
Western Holdings 
Western Reefs ......... 
Witwatersrand Nigel 





rd bed ed ed bod td ts 

















+ 249s. 7d. *2 
COST AND 
Tons 
milled 
Sept.* 1957 |16,699,900 
_ Sa 
Nov. 
Dec.*... 16,198,500 
Jan., 1958. 
Feb. 
a 15,806,300 
April 
Se 
June* 16,435,500 
\ 
August - 
Sept.* 16,760,400 


D O.F.S. 


OcTOorE 


Treated 
Tons. 


107 ,000 
124,000 
122 ,000 
114,000 
134,000 
234,000 
234,000 
88,000 
191,000 
13,500 
92,000 
136,000 
234,000 
18,700 
32,000 
57,000 
74,500 


78, 000 





104, 000 
87,000 
98 ,000 
74,000 
120,000 
81,000 


136,000 
81,000 
10,000 
98 ,000 
94,000 
183 ,000 
172,000 
18,000 
73,500 
48,000 
130,000 
89,500 
92,000 
31,000 
10,700 
30,000 
124,000 
66,500 
11,600 
78,500 
79,000 
130,000 
27,500 
112,000 
50,000 
95,000 
90,500 
80,000 
206,000 
100,000 
108,000 
17,600 
40s. 


7d. 


PROFIT 
Yield 
per ton 
s. d. 
64.0. 
64 4 
64 10 
64 9 
65 10 


*3 Mont 


GOLD OUTPUTS 


BER 


Yield 
Oz.* 





a, “980 
35,718 
15,000 
32 »039 
4 





t Gold 


NOVEMBER 


Treated 
Tons. 


103,000 _ 
123 ,000 
122,000 
112,000 
129,000 


8,000 
188 ,000 
13,000 
91,000 
130,000 
219,000 
18,400 
31,000 
57,000 
75,000 
72,000 
62,000 
190,000 
100,000 
87,000 
98 ,000 
73,500 
120,000 
79,000 
123 ,000 
80,000 
10,000 
96,000 
95,000 
183 ,000 
170,000 
18,000 
72,000 
31,000 
134,000 
90,000 
92,000 
29,000 
10,700 
118,000 
125 ,000 
66,500 
10,300 
79,000 
73,000 
129,000 
26,500 
114,000 
50,000 
94,000 
90,000 
81,000 
206 , 000 
100,000 
107,500 
16,900 


DECEMBER, 


Yield 
Oz.t 
“69 618 
16,501 
41,307 


23,040 
19,400 
35,039 
48,101 
36,568 














30, 051 
17,738 
20,783 
27,113 
77,361 





and Uranium. 


IN THE UNION 
Work’g | Work’g Total 
cost profit working 
per ton per ton profit 
s. d . a. f 
45 6 17 3 (24,193,575 
461 18 3 '23,695,380 
46 6 18 4 (23,170,987 
46 6 18 3 24,358,945 
46 9 6 1 25 , 633 ,898 


hs. 








1958 








PRODUCTION OF GOLD IN SOUTH AFRICA 
Ranp AND O.F.S. | Oursip Tora 
Oz. } Oz. | Oz. 
December, 1957 .... 1,366,354 35,789 1,402,143 
January, 1958 ..... 1,377,505 40,534 1,418,039 
PODEMELY 5 oc6ccc00s 1,322,843 33,879 1,356,722 
| NST eee 1,394,956 36,330 1,431,286 
DE i ctisiksiewckates 1,401,094 38 , 352 1,439,446 
Say ae 1,435,960 | 36,494 1,472,454 
1,408,384 | 39,187 | 1,447,571 
| 42,312 1,499;237 
36,413 1,499,672 





September 
October 


NATIVES EMPLOYED IN 


Marc h A NN Ws oreo. hoki de 


June 30 
July 31 
August 31 
September 30 
SSSA aresrern a 
November 30 ... 


MISCELLANEOL 


Broken Hill South...... 
Electrolytic Zinc 
Lake George 
Mount Isa Mines** 
New Broken Hill 
North Broken Hill...... 
Zinc Corp.............. 
Rhode: sia Broke n Hill*. 


*3 Mths. 


ss Cop 


RHODESIAN 


Cam and Motor 
Falcon Mines : 
Globe and Phoenix ....... 
Motapa Gold Minin, ..... 
SE EE on eee 
Coronation Syndicate .... 
Phoenix Prince* 





WEST AFRIC 


poe es umate ed Bz anket . 
Ariston Gold Mines 
Ashanti Goldfields 

DER ein ny ceca sessions 
BOI 6 6.0.5 0-0'5:4.¢:0'6:0'510. 
Ghana Main Reef 
Konongo 
i yndhurst . 


Tons Ore tons 
| 4,284 
| 855 
1,326 
4, G90T 
4,046 
5,186 | 
6,792 
per 3,640 tons. + Meta 
GOLD OUTPUTS 
OCTOBER Nov 
Tons Oz. Tons 
30,902 | 10,200 | 31,70 
22,450 4,119 | 22,470 
6,800 3,355 - 
18800 1,855 - 
2,844 922 3,148 
13,203 2,167 | 11,932 
3 Months. 
AN GOLD OUTPUTS 
OcTOBER Nov 
Tons Oz. Tons 
63,139 | 14,741 | 60,787 
38,550 | 12,448 | 38,006 
33,000 | 25,000 | 33,506 
35,000 | 77200 35 , 006 
i, 581 4,281 | 11,616 
,210 | 








1;! 516,701 





THE SOUTH 
GoLp Coa. 


MINES MINES 





'S METAL 


OUTPUTS 


4-Week Period 


To Nov. 16 


Lead Concs. 


3,970 6,400 


1,502,496 
1,560,726 


AFRICAN MINES 


TOTAL 


365 , 065 
368 ,708 
368 ,973 
366,2 





367, 964 
366,739 
365,355 





367 , 660 


Zinc Concs. 


tons 


5,587 


4 913 





A 
EMBER 
Oz. 
4,186 
EMBER 
Oz. 
14,215 
)} 11,934 
) | 25,000 
)} 7,200 
| 5,004 
)} 4,392 
| 


3,690 
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PRODUCTION OF GOLD AND SILVER IN RHODESIA MISCELLANEOUS GOLD AND SILVER OUTPUTS 
1 Cin LER NS Coke Eee ee, REE oe TN MISCEI 
| 1957 = 1958 Oct Nov 
1 Gold ; Siiver yer | Gold ; "Silver ; a oh ae a *loamak 
: | (oz. ) | (oz. ) | (oz.) (0z.) | Tons Oz. Tons Oz. 
eR an ; oY e - | British Guiana Cons. ..... = 318 -- oo ? = 
eer. Stew | Central Victoria Dredging. - — — — Amalga 
SE 5a | ~ : | aie d alge 
Marc h j <i NS ee ree — 401 — 553 Anglo-I 
Fy ach tk | | Emperor Mines (Fiji)* ... — - } — — Bangri 
| | angrin 
| | Frontino Gold (Colombiz 1). -- - | - - Beralt 
| | Geita Gold (Tanganyika). . - | - - Bisichi 
| | Harrietville (Aust.) ...... —- - | : - Ex-Lan 
| | Lampa (Peru)t.......... — 36,072 | - 46,144 Geevor 
a September ...... , Loloma (Fiji)*........... | — Cel ay = *e Gold ar 
OS Sree | 46,: 31 1 6,342 New ae angy~ ii + | 3,960 1,046 Jantar 
November ...... i St. Jo n d’el Rey (Brazil) . ieee - - Jos Tin 
December....... | Yukon Consol. .......... ~ $202,000 Kadun: 
ae ie ee ~~ : Kadun: 
Katu 1 
* 3 Months. + Oz. Silver : Copper, 87 : 111 tons. Keffi T 
i WESTRALIAN GOLD PRODUCTION Londor 
Mawch 
Naragt 
1956 1957 1958 Naragu 
—— + “ Naragu 
Oz. Oz. Renonj 
. NI a ai0.5.3. 5 nie. 610% 66,388 106,722 Ribon 
OE Pee 94,638 64,949 65, 965 OUTPUTS OF MALAYAN TIN COMPANIES IN LONG TONS Siames 
er 66, 944 67,121 65,420 ia et Cole bcc ats South 
EE 66,435 60,855 OF CONCENTRATES Sreiths 
‘ ae 64,886 64,196 Tavoy 
Se eee 65, 142 2 67,929 : te Tin Fi 
PENN aisle .sisinig Sctueressie 480 81,106 — | . United 
SREY Serer y 68,610 : ease es De <a eres) ee : Nov. k 
sn ane Rca mieibich on’ a DME oeicschansssaesecws 87} 77 77 
eon So De Pee Austral Amalgamated............ 270* — 
" December ..........: 66,562 - — ewe ween eee eee eens 147° 
j oe 7 Parr ee ee NE Teo Signs 4.0 18 bas oo Saat 1024 123 146 Gold. 
‘ Total ......... 846,610 A See Soar 21° Silver 
Gopeng Consolidated ............. 10134* - - Diam« 
ee 5Os* - ome Coal . 
‘ POE REUOUEC 660 srecscnececcsnss 29* - Coppe 
AUSTRALIAN GOLD OUTPUTS o_O RRS Seon a ee - 
ee ; = UI EIII 0 6340.6.eis6i4-0:5:h sah ssib bree 524* - 
a ge ener 544 B84 3 Tin.. 
: “we set ecm rs NINN 05 ge8 scaa tina sra(oleecsRinss oa 80 114 06 Platin 
To Ocr. 28 To Nov. 25 —— Ber te eee ne a 2 , pee 
Tons Oz. Tons Oz. ee ace meneame nye 52* —_ 
Centr ul Norse RE? 13,991 7,537 | 14,006 | 9,911 oe a I Ss o7* ax Lead 
Croesus Proprietary ...... K ane t “oh Sg aa - = 4 
Gold Mines of Kalgoorlie.. | 41,188 11,922 | 38,751 | 9,802 ete ese 53 49 ro 
Golden Horse Shoe*...... — - - K nee I se 2 pips a rear nae 4s : : 
, Gt. Boulder Gold Mines* . 119,220 29,188 . ot ees ig i 
| Gt. Western Consolidated . | 37,079 | 5,573 | 38,973 | 7,179 I or Mics peaeerera etineieseie cverssersrtnensis's 
a... ‘ : — Es aah gchcerding: ciaiboster th aes e 
Kalgurli Ore Treatment .. - - ok OS Gg ee ede at ae = aoe | . 
aie ani tiae . i <2 —— ty Pe Aadtisa kines ons diaw.aitia's A 53 42 
Moonlight Wiluna* ...... - . : Mala by COS eh as Aa aan ty ws a as " Iron ' 
Morning Star (G.M.A.) ... | 1,273 627 | 1,529 697 Beanie ‘ |} ols Mang 
as 5 : ‘acific in re ZA | Iron | 
’ N : : Pahang Consolidated ............. 372* 2 
New Coolgardie — - pas aicine nae Iron 
North Kalgurli 27,194 | 6,013 P - — ee epersenns ceseihenie ds a Copp 
Sons of Gwalia .......... 12,160 2,147 —- - Puket s/t a cal dd paid Tin ¢ 
Mount Morgan .......... - - 4,848 Batininn Stetiaitic 0 = : 
- Lal 
<i es _ — NINN oa Gniala icant isieinals cs 0% 23* - 4 Zine 
, * 3 Months. MR Crs anid ines ip o:eioidies anon 38 334 | 33 Zinc 
' Rawang Concessions .............. - - | Time 
Rawang Tin Fields ............... - | Chea 
ONTARIO GOLD AND SILVER OUTPUT FROMOIE, 5 voc cccecceeeteresineces 122* —_ Baux 
4 ISS A aera 37* Antit 
a | S | : , Siamese Tin Syndicate (Malaya).... 5 | 8 25 Tit 
Tons | Gold | Silver Value Southern Kinta i 230) 293 | 90] ital 
Milled | Oz. | Oz. Canad’n $ tee amet «ce hee deemed 464* we) ee a 
BAe. Bee Ae ’ ; Bs 5 is Risin 'gavoslners se 64* ; = 
June, 1957...... | 38, 384 | 207,897 | 32,544 | 6 3,945, 12 27 —— gh abe aeg aati pv | Sulp) 
ee | 718,468 | 2% 30,620 | 6,572,: 23 ac ara ane Bary 
: | a | : “ts Sungei Kinta ... 30 Asbe 
' August ......... | | 31,647 | 6,410,429 Sungei Way 25* N 
September ...... 34,248 | 6,947,813 Taiping Consolidated ......... ped 58 78 31 hl 
OO Bere | 37,086 ?, 197 , 426 Tambah 4 Mica 
November ...... | | 37 , 7: 7 y Tanjong 126* Gray 
December. . | | 44,: Tekka o>: 19*  o = 
January, 1 nate a | B1,i Tekk Taiping = Nie 
February ....... 70 | 35,% Temoh | ay k 
é | po peste BP EE OL al Ulle ESRRr ge Alur 
March... | 38,323 Tongkah Compound .............. Mer 
April........+.- 35,712 Tengmals TISEDOUE «oc 5 6 o.o sc ovis cces 5 32 B 
BSAA ee | »12¢ 37 , 53% Tronoh | ‘ ‘sn 
err } : 298" 960 42,275 | Waeititet © ee a Cadi 
July cn fe ee 7 50, 410 218. 126 38,940 Ce ecenseconccesneesones Cob 
August..... ... | 740,459 202,798 31, Sele 
September | 771,115 | 209,006 | 34, O14 * 3 months. _ 























MISCELLANEOUS TIN COMPANIES’ 
TONS OF CONCENTRATES 


OcTOBER 


Tin 


Amalgamated Tin Mines . . 





Anglo-Burma Tin ........ 
| EEG Ay oe pean 
ere 
DN tio ate a aaa cea naa o/s 
Ex-Lands Nigeria ........ 
A 
Gold and Base Metal ..... 
Jantar Nigeria ........... 
Jos Tin 

Kaduna Prospectors ...... 
Kaduna Syndicate........ 





Katu T 








Keffi Tin. 

London Nigerian Mines .. . oS 

Mawchi Mines ........... 32} 
Naraguta Extended ...... 13 

Naraguta Karama........ 163 
POONMINNEL IE 5 5 a.5.0.0.5-0.5/0-0° — 

Renong Consolidated ..... -- 

Ribon Valley (Nigeria) .... 12} 
Siamese Tin Syndicate .... 15 

South Bukeru........... . 

re 65 

a re 

Tin Fields of Nigeria - 

United Tin Areas of Nigeria 9 


+ Wolfram. 


SOUTH AFRICAN 


September, 1958 


TS ak are ie sean sch ato ieee 9k 
I fou ciikw vic '5; a cob pieeiocee 152,358 
BONN S345 5-5 jniu.0 ip-necs aime 226,173 carats.* 
NE ice aii bas abc bees oto 3,425,665 tons. 
I sibs Lata mec rchclcaraceieiaie (a) 91 tons in matte < 
gold concentrates. 

(b) 4,756 tons of 99- 

ES i. cack cpp tale, Sica nn gah onuath 240 tons concs. 


Platinum (concentrates, etc.) — 
Platinum (crude)........... 





UAE re cranes 14,7 
IO i niisc's:0i6.0.0.084:6:0 49,386 
Manganese Ore .. 

BI IB. 50.5100 casas aieiee — tons. 


* Aug., 


IMPORTS OF ORES, METALS, 
UNITED KINGDOM 


DD ackk ms Khia wis be sisson 

Manganese Ore............... > 
co OR rere 
eR rer ree 
2 ere er ee 
SD se varwsidind be beet niece oes 
Tin Metal 
REE Maur, cleisielg Ne rexdipareissa week 
Zine Ore and Conc. 
RN rt oct eda Berke, Sas ach Ye sXe a 
Tungsten Ores 
Chrome Ore 
NI x5 aisiccs asta andiene issn -ar,0s 4b 
Antimony Ore and Concs. 
Titanium Ore 
eS ae 
Tantalite/Columbite 
ae 
Barytes ... 
Asbestos . . 
Magnesite . 
ae 
Graphite 
Mineral Phosphates 
Molybdenum Ore 
| OE rere 
Aluminium . 
Mercury.... 
Bismuth . 
EE are 
Cobalt and Cobalt Alloys 
Selenium 













Petroleum Motor Spirit .... 1, 000 ge als, 


RMNID = e:<10-4)0°s.0 ee owibs. 


81,456 tons. 








OUTPUTS IN LONG 


NOVEMBER 


Tin 


177 
774 
49 


OUTPUT 


INTO 


MBER 


,714 
289 


,636 


3,796 


52 
144 
040 
136,776 
17,866 
oD 





37%. 








DECEMBER, 1958 


Prices of Chemicals 


The figures given below represent the latest available. 


POTS BOO AN ins 56a 600600009000 vex 


oe et. errr 
Alum, Comm RR RAP roar ee 


Aluminium Sulphate. ....5..ccvcciccesecs 
Ammonia, Anhydrous .......0s.e.cccsees 
Ammonium Carbonate ..........-+.+-+5+ 


- err 
Phosphate (Mono- and Di-) ... 
Antimony eee 
Arsenic, White, 99/100% .....-.ceeceeees 
3arium Carbonate (native), 94% 
’ Chloride ... 
Barytes (Bleached 
BORE. «06 6020s 
Bleaching Powder, 
eer rer rere cee Le ‘ 
Cg | eer re re rer er ee 
| eee eee ree rt reer ee 
Chloride, solid, 70/75% .......... 
| ee 
Cn CIRM 5a 0is.0 06love Waser pars 
Chromic Acid (ton lots) .............. 
NP RMI os aa:s ne bia:oia b.¥ ia oih;ance Fido ie-eds oie 
er eer 
Creosote Oil (f.o.r. in Bulk) .............. 
ROR FEIe AICHE, BOUMIOG oon os sacdesssvcses 
Hydrochloric Acid 28° Tw. ...........2006 
Hydrofluoric Acid, 59/60% 
BOON DUITIREG Soo Sanit ce aves 
Lead, Acetate, white 
oe eer 
» Oxide, Litharge . . 
o Red Se eee re 








BW ccccccccccceccsescsssecs 

Magnesium Cc hloride, OE isnt Since mam 
Sulphate, Comml. .......... ; 

Methyl: ited Spirit, Industrial, 66 GP ksies 
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A RECORD OF PROGRESS IN MINING, METALLURGY, AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies ave given, together with brief records of other articles and papers ; also notices of new books and 


pamphlets and lists of patents on 


Rock Properties 


A paper by H. G. Denkhaus, A. J. A. Roux, and 
C. Grobbelaar in the South African Mechanical 
Engineer for October is called ‘“‘ A Study into the 
Mechanical Properties of Rock, with Special 
Reference to their Bearing on the Occurrence of 
Rockbursts.’’ The authors say that in South Africa 
the research into the problem is sponsored by the 
Transvaal and Orange Free State Chamber of 
Mines and carried out by a research team of the 
South African Council for Scientific and Industrial 
Research, in collaboration with engineers of the 
gold-mining industry. The aim of the investigation 
is to achieve a better understanding of the nature 
and causes of rockbursts, with the ultimate object 
of devising methods of either preventing them or, at 
any rate, decreasing their frequency and/or severity. 
Little doubt exists that the physical properties of 
rock at depth have an important bearing upon the 
occurrence of rockbursts and that their deter- 
mination must form an essential part of the research. 

In the paper condensed here the various pro- 
perties of rock thought to have a bearing on the 
problem of rockbursts in mining are dealt with and a 
brief report on some tests conducted by the research 
team and the results obtained are given. 

It is an accepted concept, the authors say, that a 
mining excavation at depth is surrounded by a 
zone of fractured rock which, in turn, is surrounded 
by solid unfractured ground. Accordingly two 
types of rockbursts are distinguished—namely, 
extradosal bursts which originate in the solid ground 
and constitute sudden violent failure of solid rock 
and intradosal bursts which originate in the fracture 
zone and are due to a local collapse of the equilibrium 
system of this zone. From a physical point of view 
the solid ground may be considered as a continuous 
body in the sense that “‘ properties of rock material ”’ 
measured on small specimens reflect properties of 
the whole body. The fracture zone, however, which 
consists of blocks or slabs of rock formed by the 
fracture of originally solid rock, constitutes a 
discontinuous body resembling granular material 
with grain sizes of the order of inches and feet. 
The reactions of such a body are governed by 

‘structural properties,’’ which, in general, cannot 
be determined on small specimens taken from the 
“ granular ”’ matter. 

Rockbursts are closely related to fracture of rock. 
The stress conditions at fracture, which can also be 
defined as strength, therefore constitute one of the 
physical properties which have a bearing on the 
occurrence of rockbursts. The strength is not a 
constant of the material ; it depends on a number 
of external factors, such as state of stress, rate of 
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loading, and temperature. The state of stress—i.e., 
the combination of stress components of different 
magnitudes in different directions—is the most 
important of these factors. In general, solid rock at 
depth is subjected to differential tri-axial pressure. 
The magnitudes of the three stress components vary 
with the locality depending upon its depth below 
surface and its distance from excavations, dykes, 
faults, and other natural or artificial disturbances. 
At the boundary of excavations a bi-axial state of 
stress occurs. Analyses of the stress distribution 
around openings at depth show that in the roof and 
floor of an excavation one or both components of the 
bi-axial state of stress may be tensile. 

To obtain a complete picture of the conditions 
under which fracture occurs it is therefore necessary 
to determine the strength of rock for a variety of 
stress systems, of which the linear tension, pure 
shear, and linear compression are special cases. It 
is believed that a common fracture criterion is 
applicable to all types of silicate rock, including 
Witwatersrand quartzite. 

It must be kept in mind, it is suggested, that a 
rockburst is not simply a rock fracture. Fracture of 
rock is produced by every blast and thus a normal 
phenomenon associated with mining, while a rock- 
burst represents an abnormality, the characteristic 
feature being sudden violent fracture of the ground, 
as a result of which energy is almost instantaneously 
released in amounts sufficient to cause damage to 
the working place. 

The question arises whether the energy released 
is a function of a physical property of rock and if so 
whether a quantity can be defined which is indicative 
of the susceptibility of any type of rock to burst 
i.e., to release large amounts of energy at fracture. 
The energy released obviously depends upon the 
volume of ground over which fracture occurs and 
on the specitic energy released—.e., the energy 
released per unit volume of the rock which has 
failed. The specific energy released at fracture is 
certainly a property of the material, although it is 
influenced by such factors as temperature, rate of 
stressing, and state of stress. 

The specific energy released at fracture is not, 
however, necessarily identical with the elastic 
strain energy stored in a unit volume just before 
fracture. Any material deforms when it is subjected 
to stress; the unit deformation is called strain. 
If the strain disappears on removal of the stress it is 
elastic strain ; plastic strain remains as permanent 
deformation after the removal of stress. Many 
solids are elasto-plastic—i.e., part of the strain is 
elastic and part plastic. Generally, although not 
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necessarily, the relationship between stress and 
strain of elastic solids is linear; for plastic solids 
the stress-strain curve is concave downwards and 
for elasto-plastic solids partly a straight line and 
partly a concave curve. 

When the stress exceeds the strength of the 
material the solid fractures, hence the stress is 
released and the potential energy transformed into 
mechanical work by which damage may be caused. 
In the case of an elasto-plastic solid only part of the 
energy supplied is stored as elastic strain energy, 
while part is consumed to produce plastic defor- 
mation. Hence only the elastic part of the energy 
can perform mechanical work on release of the 
stress and, in particular, cause damage at fracture. 
A completely plastic solid, if it fractures at all, fails 
smoothly without violence. 

In stress-strain diagrams of an aluminium and a 
quartzite specimen, both having approximately the 
same linear compressive strength, the aluminium 
exhibited a considerable amount of plastic 
deformation at fracture, while the quartzite was 
practically completely elastic up to fracture. 
Although the quartzite specimen fractured with 
appreciable violence and excited the testing machine 
to vibrations and the aluminium specimen failed 
practically without violence, the specific elastic 
strain energy was greater for aluminium than for 
quartzite. It can be concluded from this experiment 
that in the case of elasto-plastic solids—e.g., alu- 
minium—the specific elastic strain energy stored in 
the specimen just before fracture is not equal to the 
specific energy released at fracture. 

A relation exists between the specific energy 
released and the plastic deformation at fracture. 
The latter is hence another factor in addition to 
strength and energy released at fracture, which has 
a bearing on the susceptibility of a certain type of 
rock to burst. The plastic deformation at fracture, 
which has also been termed ductility or, conversely, 
brittleness, of a material is a function of the relations 
between the fracture stress and the flow or yield 
stress, the latter being defined as the stress at which 
plastic deformation commences. Since neither the 
fracture stress nor the flow stress are constants of 
the material but depend upon the state of stress, 
the plastic deformation at fracture is also a function 
of the state of stress. If proof stress loci—i.e., three- 
dimensional surfaces representing states of stress at 
which the plastic deformation reaches specified 
amounts—are added to the fracture locus a graphical 
representation of the relation between the state of 
stress and the plastic deformation at fracture 
(ductility) is obtained. The diagram may be referred 
to as a ductility diagram. 

A comparison of ductility diagrams established 
for various types of rock would cast light on to the 
question as to why practically no rockbursts are 
experienced in the underground workings of the 
Far East Rand, where the foot-wall of the reef 
consists of a soft shale. While quartzite, which 
constitutes the foot-wall and hanging-wall of the 
reef in the Central Rand, fractures practically com- 
pletely brittle shale exhibits considerable deforma- 
tion at fracture even for uni-axial states of stress. 

It should be noted that the relations between the 
fracture stress and the plastic deformation at 
fracture on the one hand and the state of stress on 
the other, as represented graphically in the form of a 
ductility diagram, depend upon a number of external 
factors of influence—such as, time, rate of loading, 
temperature, and humidity. 
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The influence of time and rate of loading on the 
fracture stress and plastic deformability is quanti- 
tatively established for many engineering materials, 
especially at elevated temperatures. It is well 
known, for instance, that at elevated temperatures 
the plastic deformation of steel specimens (or 
structural members for that matter) subjected to a 
constant load, gradually increases with time and 
that even fracture may occur after hours or days, at 
a stress level below the strength obtained in a test 
with gradually increasing load such as the ordinary 
tensile test. This phenomenon is usually referred 
to as creep. Many materials also exhibit creep at 
normal room.temperature. Exploratory tests have 
shown that creep properties can also be present in 
rock. 

Regarding the classification of types of rock into 
those prone to and those not prone to rockbursts 
it is not suggested, at least not at the present stage 
of the investigation, to take account of the influence 
of the rate of loading on the fracture stress and 
plastic deformability. 

Two other important factors of influence on the 
strength and plastic deformability of rock are the 
temperature and the moisture content. Although 
these factors are probably not predominant in the 
case of solidified rock such as quartzite, they have a 
very marked influence in the case of softer rock 
such as schist and shale and must be accounted for 
when the properties of quartzite and shale—.e., the 
properties of rock in the Central and Far East Rand 
are compared. At any rate the temperature and 
moisture content should be determined and noted, 
when properties of rock are tested. 

Knowledge of the behaviour of rock in the solid 
unfractured state, particularly the relationship 
between stress and strain, is also important for an 
investigation of the problem of rockbursts. It is an 
essential prerequisite for determining the stress 
around excavations by means of strain measure- 
ments and also required for the application of 
sonic or ultrasonic experimental techniques to 
determine the extent of the fracture zone around 
excavations. Tests on silicate rock, including 
quartzite, have shown that this type of rock is 
practically elastic up to fracture—i.e., the strain is 
proportional to the stress. By exciting specimens to 
longitudinal or torsional vibrations and measuring 
the corresponding natural frequencies Young's 
modulus and the modulus of rigidity can be deter- 
mined, provided that the density and the dimensions 
of the specimen are known. Since the natural 
frequencies of specimens are also related to the 
velocity of sound in the material the testing 
apparatus can also be used for determining the 
velocity of sound in solid rock. The knowledge of 
this property is important with respect to the 
development of methods to determine the extent 
and degree to which the ground surrounding an 
excavation at depth is fractured. Since the velocity 
of sound in fractured rock differs from that in solid 
rock sonic methods can be applied to assess the 
extent and degree of fracture in the fracture zone. 

Statistical analyses of the results obtained from 
specimens prepared from samples taken at localities 
differing in depth and position on strike revealed that 
significant differences in strength and violence of 
fracture exist for these rock samples. No general 
relationship between strength and violence of 
fracture on the one hand and depth below surface 
or position on strike on the other hand could be 
established from the results of the tests. It can hence 
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be concluded that neither the reef nor the hanging- 
wall or foot-wall rock are homogeneous with respect 
to their linear compressive strength and relative 
violence of fracture. 

Summarizing the conclusions arrived at it must 
be stated that, in spite of the large scatter, the results 
give a general indication of the order of the strength 
and violence of fracture of the rock in a mine which 
is representative for the Central Witwatersrand and 
will provide a comparison with the corresponding 
properties of rock in other mining areas—for instance, 
with Carboniferous strata or the shale in the Far 
East Rand. The results, however, also indicate that 
it is not possible to designate a definite value for the 
strength or violence of fracture for any one of the 
types of rock tested but that these properties vary 
with the locality, even if the type of strata at the 
different localities is the same. 

This result appears to contribute an explanation 
for the fact that rockbursts often occur more 
frequently in a certain area than in others where 
mining conditions are more or less the same. The 
authors are inclined to assume that the rock in such 
areas is more prone to violent failure than the rock 
in other areas, although belonging to the same 
geological formation. It must, however, be 
emphasized that other factors, especially the 
distribution of stress in the solid abutment, may play 
at least an equally important role. To clear this 
point further it is suggested to compare—with respect 
to strength and violence of fracture—rock samples 
obtained from localities where rockbursts frequently 
occur with others belonging to the same type of 
strata but taken from localities where no or few 
rockbursts are experienced. Such a study will form 
the next stage of the investigation into the properties 
of rock carried out by the rockburst research team. 

The determination of the physical properties 
dealt with in this paper requires relatively expensive 
equipment and specially trained staff and the 
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preparation of the specimens is rather time- 
consuming. The trend of further developments with 
respect to a possible improvement of the methods 
for determining physical properties of rock, 
particularly its strength, is therefore towards non- 
destructive and less expensive tests. A similar 
trend was observed in the past in another branch of 
engineering—namely, in metais processing—where 
nowadays strength and workability are often 
determined by simple tests—such as, for example, 
the Rockwell hardness test. 

Attempts have been made in the past by various 
investigators to relate the strength of rock to the 
density, moisture absorption coefficient, and other 
physical properties which can be determined 
relatively easily. Although it was found that such 
relations appear to exist for certain types of rock it 
was not possible to establish a universal law in this 
respect. Better results have been gained from 
attempts to correlate the compressive strength with 
the scleroscope hardness. 

Although attempts to establish universal relations 
between various physical properties are extremely 
interesting from a scientific point of view the 
results cannot be directly related to the problem of 
rockbursts. 

The authors are of the opinion that a modified type 
of hardness test would hold promise. The erratic 
results obtained from hardness tests so far are 
probably due to the fact that the size of the indenter 
is too small compared with the grain size of the rock. 
A hardness tester which is able to apply sufficient 
load on to a specimen through an indenter of a size 
larger than the grain size of the material would 
probably be an improvement. At any rate, the 
development of some type of hardness test as a 
method of replacing time-consuming and expensive 
tests on carefully machined specimens deserves 
attention in respect to future studies into properties 
of rock. 





Plastic Ventilation Materials 


The Canadian Mining Journal for October—a 
“ Ventilation and Dust Control Issue ’’—contains an 
article by H. Bloy entitled “ Plastics in Mine 
Ventilation ’’ from which the following notes have 
been abstracted. The author is particularly con- 
cerned with practice at Eldorado Mining and 
Refining and says that by 1956 ore zones at the 
Port Radium property, located in the Northwest 
Territories, had reached a stage where it was 
necessary to relocate the mine surface ventilation 
and heating unit to accommodate the active 
workings. Since the life expectancy appeared to be 
short it was decided to use a series of old manways 
and workings to get the air to the active areas. 
When the installation was completed and the air 
volume checked, it was found that only 6,000 c.f.m. 
of the 34,000 c.f.m. that was put into the mine 
reached the active workings and this was con- 
taminated with dust and radioactive gas. The rest 
of the air had escaped through leaking doors, 
bulkheads, and coarse rock backfill. To try to 
overcome this air loss and contamination it was 
decided to line the airways, using two types of 
plastic : (a) Polyethylene plastic sheeting of about 
4m. thickness and (b) a liquid spray plastic 





called ‘‘ Cocoon.”’ The plastic sheeting was used to 
line the rises from the first level to the surface 
fan inlet. 

This sheeting worked very well, but it was difficult 
to handle and it tore quite easily. By the time the 
rises had been completed the liquid spray method 
had been tried and the results were so encouraging 
that it was decided to do all remaining airways 
using this system. Equipment required consists of 
an ordinary type paint spray gun with a special 
nozzle, pressure regulator, air tight pot with agitator, 
and hoses. So that the proper grade of spray is 
selected the manufacturer supplies a chart showing 
different types and their applications. This material 
can be obtained in various colours. 

The operation of the equipment is not unlike 
ordinary paint spraying and by following a few 
simple rules that are supplied with the apparatus 
no trouble should be encountered. After a short 
practice session the operator was able to spray 
1,000 sq. ft. of burlap in an eight-hour shift. 

Some important characteristics of cocoon are that 
it is highly inflammable in liquid or spray state and 
that it produces a toxic vapour during spraying. 
However, if a good circulation of air is maintained 
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there is little danger of building up an explosive 
atmosphere and below this concentration the toxic 
effect is negligible. Once the spray is dry, it will not 
support combustion. 

A point worth noting is that certain grades of the 
spray will remain flexible at minus 32° F. and 
continue stable at 180° F. with a tensile strength of 
1,450 p.s.i. to 1,550 p.s.i. at 40 m. thickness. 

In the case of lateral air ways where the air had to 
pass through timbered drive sections the timber 
was first covered completely with burlap which was 
held in place by stapling to the timbers using a 
builder’s hand stapler. When this was completed, 
the burlap was then sprayed. 

The brand of cocoon used in this application was 
Number 111. This particular type is the least 
expensive (approximately $3.50 a gallon) and has 
very little adhesive properties, but when it is used 
on burlap high adhesive properties are not necessary. 
To secure the burlap to the rock the joint can be 
sprayed or brushed, using an ordinary paint brush, 
with a highly adhesive material such as vinyl bond. 
The cost of the application is figured out to approxi- 
mately 11 cents per sq. ft. at 40 mil. thickness on 
one side only. In the case of vertical airways the 
burlap was sprayed before it was installed. In 
timbered rises the lining was attached by using 
nailing strips. The cost of this work was very close 
to that of the lateral headings. 

It was found that wooden vent doors which 
contributed a good deal of air leakage could be 
made practically air tight when sprayed with the 
material. Bulkheads are very important in the 
ventilation system, not only to keep air from 
escaping but to keep radioactive gas from getting 
into the ventilation stream. The usual form of bulk- 
head used was a timbered structure covered with 
planking and building paper and sealed to the wall 
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with concrete grout. These usually took four man 
shifts to build and cost something like $85. By 
using a 2-in. by 4-in. frame covered with burlap and 
sprayed with cocoon a more efficient seal was 
obtained for less than half the cost of the timber one. 
The results of the work were most gratifying for it 
was found that more than 18,000 c.f.m. of air was 
reaching the extreme workings. 

When this system was first laid out it was thought 
that the main fan would require a 25-h.p. motor to 
produce 34,000 c.f.m. of air at 3.5 in. w.g. The final 
checks show that the fan is now putting 34,000 c.f.m. 
into the mine using 15 h.p. at slightly over 2 in. w.g. 
This reduced horsepower alone represents a con- 
siderable saving in a section of the country where 
a horsepower year costs in the neighbourhood of 
$150. 

Cocoon was also used for other purposes :— 

(a) Since cocoon does not support combustion, 
all timber in the airways was sprayed as a fire 
preventive. It is also thought that this will act asa 
wood preservative. 

(b) Where timber seals were used around waste 
or ore-passes a good deal of dusting was caused 
when dumping took place. It was found that by 
spraying these most of this dust could be controlled. 

Plastic is also used in other forms—for instance, in 
auxiliary ventilation as vent tubing. Two types of 
this tubing are being used by Eldorado: (1) Plastic 
dipped fabric tubing and (2) a light-weight polyethy- 
lene plastic tubing of 10 mil. thickness. The fabric- 
dipped tubing works quite well except that it has a 
fairly high friction loss and in large diameters it is 
quite heavy to handle. The light-weight polyethylene 
tubing has a friction loss close to that of metal 
tubing. It is also light and easy to handle and the 
cost is considerably less than that of other types of 
collapsible tubing. 


Solvent Extraction of Uranium 


” 


“Solvent Extraction at Gunnison, Colorado ”’ is 
the title of a paper by H. L. Hazen appearing in 
Mining Engineering for November. At this 
uranium plant which started up at the beginning of 
this year the acid leached ore is washed by counter- 
current decantation through a system of four 
classifiers and four thickeners and most of the 
dissolved uranium reports in the overflow from the 
first washing thickener. This uranium is extracted 
from the aqueous pregnant solution by solvent 
extraction using di-2-ethyl hexyl phosphoric acid 
and tri-butyl phosphate disolved in a high-flash- 
point kerosene as the extracting organic. The 
pregnant organic is then stripped with soda ash 
solution. The uranium-bearing soda ash solution is 
filtered to remove insoluble carbonates and any 
sediment reaching that part of the circuit. The 
clarified carbonate pregnant solution is then acidified 
to 3 pH, heated to 180° F. to drive off the last traces 
of CO,, and the uranium finally precipitated as 
yellow cake with MgO. 

Consideration was given to the possibility of using 
an amine as the extracting organic at this mill, but 
amine organics were not commercially available 
when the Gunnison mill started operation and 
di-2-ethyl hexyl phosphoric acid and _tri-butyl 
phosphate could be bought in any quantity. How- 
ever, all equipment in the solvent extraction circuit 


was built of materials that could handle amine 
organics with acid-chlorides for elution, if the 
management ever decided to change from phosphate 
to amine organics. 

Because di-2-ethyl hexyl phosphates extract 
ferric iron, but not ferrous iron, the mill has a 
reduction circuit ahead of SX in which any ferric 
iron in solution can be reduced to ferrous iron by 
passing the acid aqueous pregnant solution upward 
through a bed of tin cans. In practice it has been 
found that the ores now being treated at Gunnison 
contain such a small amount of ferric iron that this 
reduction step is not necessary. 

Clarification filters are provided so that the acid 
aqueous pregnant solution may be polished before 
going to SX. This would be necessary if an amine 
were used as the extracting organic, but the small 
amount of slime in the aqueous pregnant solution 
has no deleterious effect on the DEHPA extraction 
circuit at Gunnison, as long as all mixers are run 
organic-continuous. So the polishing filters are not 
used and the pregnant acid solution is sent to solvent 
extraction just as it overflows from the first washing 
thickener. 

The extraction section consists of 5 mixer-settler 
units arranged in two round wood tanks. The larger 
of the two tanks is divided into three compartments 
by two vertical wood partitions. The smaller tank 








is divid 
Then ez 
parts b 
smaller 
the oth 
The | 
mixer ¢ 
ment. 
control 
the sec 
system 
organic 
adva 
of the 
Seve 
control 
instrur 
rate 0! 
instrur 
pregna 
and t 
strippi 
settler 
worke¢ 
operat 
plant 
operat 
contro 
pH ar 
The 
all fiv 
meant 
drops 
In orc 
of org 
mixer 
ment. 
while, 
Aque¢ 
organ 
When 
the sr 
emuls 
of org 
difficr 


Inf 
Bure: 
descr 
Crusl 
Coun 
series 
simil 
Libet 
rate 
lowe 
floor 
stock 
thirc 
from 

Ez 
gran 
natu 
beyc 


deep 





man 
By 

» and 
was 
one, 
or it 
wes 


ught 
or to 
final 
£m: 
w.g. 
con- 
‘There 
d of 


tion, 
fire 
asa 


vaste 
used 
t by 
led. 
-e, In 
es of 
astic 
‘thy- 
bric- 
las a 
it is 
‘lene 
etal 
i the 
es of 


mine 
the 
hate 


tract 
as a 
erric 
n by 
ward 
been 
lison 

this 


acid 
fore 
mine 
mall 
ition 
tion 

run 
» not 
vent 
hing 


ttler 
irger 
ents 
tank 








is divided into two compartments by one partition. 
Then each compartment is in turn divided into two 
parts by a vertical partition across one end. The 
smaller of these divisions is the mixing compartment ; 
the other portion is the settler. 

The aqueous pregnant solution flows to the first 
mixer and from that into the first settling compart- 
ment. Then the aqueous flows by gravity over a 
controlling weir into the second mixer and on into 
the second compartment and so on through the 
system of five mixer-settler units. The extracting 
organic flows counter-currently through the system 

advanced by airlifts from a settler to the mixer 
of the proceeding mixer-settler unit. 

Seven different instruments were installed to 
control the solvent extraction circuit. Three 
instruments were to show the pH, the EMF, and the 
rate of flow of the pregnant acid solution. Two 
instruments were to show the flow of the organic 
pregnant and the flow of the organic barren solution 
and two instruments the flow of the soda ash 
stripping solution and the pH in the middle stripping 
settler, but not a single one of these instruments 
worked when the mill started. After four months of 
operation only one flow meter is working. The 
plant was started up and to a large extent is still 
operating with a wrist watch and a 14-qt. pail to 
control the different flow rates. The EMF and the 
pH are still taken with hand meters. 

The Gunnison operation found it important to run 
all five mixers organic-continuous. By this it is 
meant that the mixture in each mixer consists of 
drops of aqueous dispersed through organic solution. 
In order to get this condition a flow of 150 g.p.m. 
of organic is recycled from each settler back to the 
mixer that is partitioned off in the same compart- 
ment. The system ran aqueous-continuous for a 
while, but the results were most unsatisfactory. 
Aqueous continuous means, of course, that drops of 
organic are dispersed through the aqueous medium. 
When operating the mixers aqueous-continuous 
the small amount of slime in the thickener overflow 
emulsified with the organic, tied up large amounts 
of organic in the system, and made a mess that was 
difficult to handle. This problem was solved by 
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recycling enough organic to run the mixers organic- 
continuous. 

Each of the settlers has an area of 150 sq. ft. The 
third mixer holds 600 gal. Mixers No. 1 and 2 each 
hold a little more and mixers No. 4 and 5 a little 
less. Each aqueous weir is 8 in. below the preceding 
weir. The organic level in each settler is 8 in. below 
the organic level in the preceding settler. Airlifts 
advance any organic that flows into the top of the 
boot that feeds the airlift and determines the 
organic level in that settler. 

The raffinate from the fifth settler flows to a 
scavenger settling tank where a small amount of 
entrained organic collects on top of the aqueous and 
is siphoned off from time to time and returned to 
the circuit. The raffinate flows from the bottom of 
scavenging tank through a jack-leg and is pumped 
either to waste or to the CCD washing circuit. 

The organic pregnant solution is sent to three 
mixer settler units where it flows counter-currently 
to 10 pct. soda ash solution. These stripping mixer 
settlers are lined with polyvinyl chloride so that at 
some future date they could be used, if desired, to 
strip an amine organic with an acidified sodium 
chloride solution. The agitators are round tanks 
suitably baffled for proper mixing. Each settler is 
a cone 8-ft. diameter at the top and tapering on a 
60° slope to the discharge. In this stripping section 
the organic flows from mixer-to-settler-to-mixer by 
gravity, while the soda ash solution is advanced 
counter-currently by airlifts from the bottom of the 
cone settler to the proceeding mixer. 

Soda ash solution will strip any metal from di-2- 
ethyl hexyl phosphoric acid. The soda ash pregnant 
solution therefore carries with it a precipitate of any 
metal that is not soluble in soda ash solution, such 
as ferric iron or titanium. This precipitate is 
filtered out in a filter press. The sludge from 
the press is returned to the grinding circuit and the 
clarified soda ash pregnant solution flows to the 
precipitation tanks. 

The clarified pregnant solution is first acidified to 
3 pH, heated to 180° F. to drive off all CO,, and the 
uranium precipitated by addition of MgO up to 
6-5 pH. 


A Crushed Granite Operation in South Carolina 


Information Circular 7857 of the United States 
Bureau of Mines by R. Alfred and H. J. Schroeder 
describes ‘‘ Methods and Practices for Producing 
Crushed Granite, Campbell Limestone Co., Pickens 
County, South Carolina.’”’ The paper is one of a 
series being published by the Bureau regarding 
similar operations. The quarry concerned—the 
Liberty quarry—has at present an annual production 
rate of about 1,000,000 tons. Plans are to open a 
lower level 50 ft. to 60 ft: below the present quarry 
floor for additional reserves. Existing roadways, 
stockpile areas, and buildings occupy about one- 
third of the present quarry floor and are excluded 
from calculation of reserves. 

Early quarrying removed the exposed dome of 
granite by benching into the side of the hill at 
natural drainage levels. When overburden increased 
beyond a desirable ratio the quarry floor was 
deepened and it was necessary to pump out inflowing 


water. The present operating floor is about 80 ft. 
below natural drainage. The total area enclosed by 
the quarry rim is about 40 acres and is roughly oval 
shaped, with a length of 2,100 ft. and a width of 
1,100 ft. The face is being advanced 2,100 ft. on 
the northern and part of the western sides, with 
face heights ranging from 60 ft. to 125 ft. Present 
development will enlarge the quarry on this level 
to about 60 acres. 

Overburden is removed during development and 
the company contracts this work whenever lateral 
expansion is required. The waste is used to fill in 
small valleys an average round-trip distance of 
one-half mile away. 

Primary drilling is done with two 29-T and four 
27-T Bucyrus-Erie churn drills. Left-lay #-in.- 
diameter .wire rope is used to support the 20 ft. 
by 5in. diameter drill stem. An investigation is 
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being made of the advisability of changing to a faster 
compressed-air drill that may be more efficient than 
the churn drill. 

A normal blast consists of one row of holes spaced 
27 ft. apart, which have an average burden of 18 ft. 
and are drilled 5 ft. below the desired floor elevation. 
Blasting is done about 18 times per year and the 
holes are loaded and shot by the drilling crew under 
the supervision of an Atlas Powder Co. represen- 
tative. Before the holes are loaded they are cleaned 
with an improvised bailer mounted on an old truck. 
The bailer is dropped down the hole by gravity and 
hoisted up by a power take-off on the truck. 

Normally the lower part of the hole is loaded with 
about 400 lb. of 75% gelatin dynamite, prepared in 
25-lb. cartridges 54in. in diameter and approwi- 
mately 24 in. long. Then 60% ammonia dynamite 
in stocks of similar size is loaded in all except for the 
14 ft. to 18 ft. of the hole, which is filled with 
minus »y-in. sand screenings. The first cartridge 
has an electric cap for a primer and is lowered into 


Trade Paragraphs 


Laurence, Scott and Electromotors, Ltd., of 
Norwich, have set aside a part of their works for 
showing working exhibits of their products. This 
permanent exhibition is divided into two sections, 
devoted respectively to variable-speed drives and 
electrical equipment. 

British Thomson-Houston Co., Ltd., of Rugby, 
and Metropolitan-Vickers Electrical Co., Ltd., of 
Trafford Park, Manchester, both have their London 
district offices now located at 33, Grosvenor Place, 
5.W.1 (telephone Belgravia 7011), and this will in 
future also be the address of the export companies 
of each. 
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place by a rope with a releasable hook as is the one 
following. Remaining cartridges are slit and dropped 
down the hole. Dropping compacts the cartridges so 
that the 75% dynamite is confined to about the 
lower 25 ft. of the hole. Instantaneous and 25-milli- 
second-delay electric caps are used in alternate holes. 
Primacord is also placed halfway down each shot 
hole as an additional means of detonating the charge 
if testing reveals a faulty electric circuit. 

An average of 3-5 tons of rock is broken per Ib. of 
explosive. Fragmentation is only fair, probably 
because the joints are widely spaced. Many large 
pieces appear to come from the stemmed part of the 
blast. Drilling and shooting about four 2-in. wagon- 
drill holes, 15 ft. deep, and spaced around each large 
hole, at the same time as the large blast has been 
tried but has not been adopted as a standard 
practise. Substituting a cheaper, fertilizer-type 
blasting agent for part of the 60% dynamite has 
been tried and indications are that the substitute 
will be satisfactory. 


British Timken, Ltd., of Duston, Northants., 
have recently published an admirably prepared and 
illustrated booklet entitled ‘‘ Visiting British 
Timken, Ltd.” It describes the company’s principal 
products, shows typical workshop scenes in Duston, 
Daventry, Wolverhampton, and Benoni, Transvaal, 
indicates graphically how some of the products are 
used and gives a sketch of the diverse activities of 
the company’s social and athletic club which is such 
a well-known feature. 

George Cohen, Sons and Co., Ltd., of Wood Lane, 
London, W. 12, announce two new Jones hydraulic- 
ally-operated grabbing cranes one of which is 
shown here. The new models, KL66 (6-ton capacity) 
and KL 33 (3 tons), are based on standard practice 
and this hydraulic grabbing system has_ been 
developed because of the increasing demand for 
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a highly manoeuverable, fully-slewing, fast operating 
machine which can deal equally effectively with all 
grades of coal and coke. 

Head Wrightson Stockton Forge, Ltd., of 
Stockton-on-Tees, have recently received an order 
from Titania A/S, in Norway, for the supply of a 
special type Class H.18 rotary dryer 104 in. by 
70 ft. long. The dryer is to be used for the drying of 
ilmenite in a new titanium ore concentrator plant 
to be located at Telnes, a few miles from Joessing 
Fiord, the new plant being financed on an inter- 
national basis. Similar machines have been supplied 
in the past to Norway for iron-ore concentrating 
plants. 

Armour Chemical Industries, Ltd., of 4, Chiswell 
Street, Finsbury Square, London, E.C. 1, in their 
technical bulletin L.25 entitled ‘‘ Ethomeen C/25 ”’ 
announce the availability of the first of their 
ethoxylated amines from British production. This 
is a tertiary amine produced by condensing a 
primary coco amine with 15 molecules of ethylene 
oxide and behaves as a non-ionic. It is, however, 
used sometimes as a cationic chemical—e.g., it forms 
quaternaries and other salts; or as a non-ionic 
e.g., it is an excellent emulsifier. It is an amber 
liquid with a specific gravity of 1-042 at 25° C. and 
an average molecular weight of 875. A 0-1°% solution 
of Ethomeen C/25 in distilled water at 25° C. has a 
surface tension of 41 dynes/centimetre. It is already 
in use in a number of industries in this country. 
It is used as a secondary flotation agent and as a 
chemical intermediate. 

Tilghmans, Ltd., of Broadheath, Altrincham, 
Cheshire, recently acquired the sole selling rights 
in the British Isles for the range of pneumatic tools 
manufactured by Gebr. Bohler and Co., Vienna. 
For this reason they have inaugurated a pneumatic 
tools division under the management of Mr. F. 
Marsh, at 1, Chester Street, London, S.W.1. This 
new section will work in close collaboration with 
the existing air-compressor division, which produces 
a wide range of types and sizes of compressors, with 
capacities from 50 c.f.m. to 6,000 c.f.m. and 
pressures up to 1,000 lb. p.s.i., including oil-free 
machines, for which there is an increasing demand. 
The Bohler tools, which were shown at the Public 
Works Exhibition, referred to elsewhere in this 
issue, include a number of rock-drills in several 
sizes for dry or wet drilling and catalogues giving 
full details of these are available. 

Aero Maintenance Equipment, Ltd., of 47, 
Victoria Street, London, S.W.1, make available 
some further notes in Bennes-Marrel multi-bucket 
hydraulic lifting and haulage units to which attention 
was first drawn in the MAGAZINE for July in Trade 
Notes. As was pointed out then, the company are 
the sole concessionaires in this country for this 
novel handling system for which substantial orders 
have recently been placed, including one by the 
Steel Company of Wales. Unique inasmuch as it 
makes use of a number of skips, buckets, or tanks 
which are completely divorced from the truck 
chassis, it is claimed that one unit enables as much 

material to be moved as would normally employ 
at least six lorries. While one load is being conveyed 
there is no waiting as others can be loaded in the 
additional containers, keeping the labour force 
fully occupied and the vehicles in constant circula- 
tion. The equipment can be installed on any vehicle 
of suitable capacity ranging from 2 tons to 15 tons 
and buckets can be designed to meet individual 
requirements. 
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Denver Equipment Co., of Denver, Colorado 
(London office: 15-17, Christopher Street, Finsbury 
Square, E.C. 2), draw attention to their improved 
spiral rake thickener with enclosed running-in-oil 
mechanism, which is the subject of a new 8-page 
bulletin. Dimensions, specifications, and distinctive 
features are indicated. Sizes from 3 ft. to 150 ft. 
diameter are available. A recent product by the 
company is the adjustable-stroke diaphragm pump 
now available in a range of sizes from 1-in. simplex 
to 10-in. duplex with capacities from 2} g.p.m. to 
1,000 g.p.m. An improved diaphragm which makes 
possible up to 75% higher capacity has a patented 
spiral nylon cord construction. The exclusive 
curvature of the diaphragm provides a true catenary 
curve flexing throughout the entire stroke thus 
avoiding destructive kinking. A heavy moulded 
rim distributes tension to the entire circumference 
of the diaphragm and permits the diaphragm to be 
clamped in place. This eliminates bolt holes that 
would weaken it. 

Consolidated Pneumatic Tool Co., Ltd., of 232, 
Dawes Road, London, S.W.6, have produced 
a 14-page well-illustrated catalogue on the subject 
of their Class F.E. compressors which were described 
and illustrated in a note in the July issue. They 
also give details of their new three-stage straight- 
line compressors designed for the continuous 
compression of air or other gases to pressures up 
to 1,500 p.s.i. with a free air delivery of 242 c.f.m. 
For operating periods of not more than eight hours 
they may be run to give 238 c.f.m. at 2,000 p.s.i. 
In principle the new TCB.3 compressor is a further 
logical development of the class T design using a 
double-acting low-pressure stage followed by a 
single-acting opposed second and _ third high- 
pressure stage. Another new catalogue issued is 
devoted to the CP9F. This is a miniature rock-drill 
weighing only 7$1b. and is a fully self-rotating 
percussive hand-drill with a wide range of applica- 
tion from drilling plug holes for survey points, 
secondary blasting, fixing, and securing of installa- 
tions, to chipping and chasing and sample cutting. 

General Electric Co., Ltd., of Magnet House, 
Kingsway, London, W.C. 2, announce that they have 
recently received orders for two large electrically- 
driven winding engines for the North-Eastern 
Division of the N.C.B. The first contract is fora 16 ft. 
diameter by 5 ft. wide double-drum, single-clutch 
winder driven through single-reduction gears by 
an a.c. motor of 2,100 h.p. running at 407 r.p.m. 
The equipment is for installation at Silverwood 
Colliery, West Shaft, and will be used as a service 
winder operating from a maximum depth of 2,458 ft. 
The second contract covers the supply of a winding 
engine for Barnburgh Colliery No. 5 Shaft ; this also 
will have double-drums each 16 ft. diameter by 
5 ft. wide. The drive will be transmitted through 
single-reduction gears from an a.c. motor of 

2,900 h.p. running at 475 r.p.m. When commissioned 
the winder will raise men, materials, and dirt from a 
maximum depth of 2,571 ft. Both winders are for 
operation from a 3-3-kV supply. Power for the 
equipment at Silverwood West Shaft will be fed 
through a 2,500-kVA, 11-kV/3-3-kV_ step-down 
transformer and at Barnburgh No. 5 Shaft through 
a 3,500-kVA, 11-kV/3-3-kV step-down transformer. 
Each equipment will incorporate the latest G.E.C. 
scheme of dynamic braking and will have mechanical 
brakes of the company’s well-proved air/oil rapid 
pressure-operated type. 
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Shawnee- 
Poole 

System of 
Coupling. 


W. H. Rowe and Son, Ltd., of Bitterne Manor, 
Southampton, give details of a pinch valve which 
has been particularly designed for quantity produc- 
tion and available in sizes from 1-in. to 3-in. Die- 
cast construction has been used both for the 
casing and internal parts and reinforced sleeves 
are used which are suitable for internal pressures up 
to 100 Ib. per sq. in. The aluminium alloy casing is 
split on its vertical axis for ease of assembly and 
servicing and completely encloses the flexible sleeve 
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and operating mechanism. The closing mechanism 
consists of two aluminium alloy anvils, a screwed 
spindle, and a handwheel which operate to compress 
the sleeve equally from both sides. The screwed 
spindle is of simple form, having two right-hand 
threaded portions the lower thread being twice the 
pitch of the upper section. The upper fine-pitch 
thread engages in a robust nut which is trapped in 
recesses formed in each half-casing, while the lower 
coarse thread engages with the rising bridge which is 
connected by two rods to the lower anvil. 

In turning the handwheel clockwise to close the 
valve it drops in a logical manner towards the top 
of the casing by a distance equal to one half of the 
valve bore and in doing so provides a ready external 
indication of the position of the valve. At the same 
time the coarse threaded section of the spindle 
causes the bridge and lower anvil to rise a similar 
amount to pinch the sleeve equally about its 
centreline. The reinforced sleeves are available in 
four grades of natural or synthetic rubber materials 
one being suitable for abrasive materials. 

The 2-in. valve is illustrated here. 

Steel Fabricators (Cardiff), Ltd., of Pengam Road, 
Cardiff, make available some particulars of the 
Shawnee-Poole system of mobility and economy in 
off-road transport designed by H. G. Poole and 
(Pvt.), Ltd., of Farmers 
Mutual House, Moffat Street, Salisbury, Southern 
Rhodesia. Extracts follow of some notes issued and 
the illustration shows a tractor coupling and goose 
neck which makes articulation possible in all 
three planes and permits a turning angle of 110°. 
The basic invention which gives rise to the system 
and the range of vehicles is the linkage between the 
prime mover and the load-carrying element and 
that linkage is mechanically simple even though 
somewhat involved in its geometry. Its detailed 
characteristics are fully described in a technical 
manual. The main characteristic which enables a 
relatively light prime mover to haul a relatively 
high pay-load is that the pay-load used to 
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apply weight to the prime mover, which is 
not in itself a new idea, but it is done in 
such a way that the load is suspended below the 
tractor and is ahead of the rear axle and in that 
way the front wheels of the tractor are held firmly 
on the ground. This applies at all angles of relative 
movement between the tractor and the towed unit. 
When the vehicle, for example, is hauling a nine or 
ten pay-load up a 1 in 4 gradient and turning 
through a hair-pin bend in the middle of that 
gradient, throughout the whole of that manoeuvre 
the front wheels of the tractor are held firmly on the 
ground in such a way that complete steering control 
is maintained throughout the whole operation. It is 
impossible for the driver, by opening the throttle 
too wide, to rear up the front wheels of the tractor, 
because they are held down positively. It therefore 
means that the driver can negotiate any typ, 
of terrain with the throttle wide open if he feels sc 
inclined and he can do this with complete confidence 
so long as the gradient is such that the prime 
mover will in fact negotiate it. Another characteristic 
of the mechanism is that it enables the prime 
mover to turn through an angle of 110°, which 
means that it can turn back on the towed vehicle 
and the resulting mobility in confined spaces is quite 
remarkable. The towed unit is fitted with com- 
pressed-air brakes and every effort has been made 
to ensure that the equipment is stable with the 
tractor driven at normal maximum speeds of 
20 m.p.h. and is able to negotiate safely up and 
down any gradient which would be encountered 
under site conditions. 


Public Works and Municipal Services 
Congress and Exhibition 


Some further notes follow on items of interest 
seen at this exhibition. They follow those which 
appeared in the November issue. 

A.C.V. Sales, Ltd., of A.E.C. Works, Southall, 
Middx., featured the A.E.C. 10-cu. yd. dump truck 
of gross weight 24 tons and equipped with their 
150-b.h.p. six-cylinder direct-injection — vertical 
oil engine and five-speed all constant mesh gearbox, 
with top power take off. The company’s industrial 
engines were shown on a separate stand. 

E. Boydell and Co., Ltd., of Old Trafford, 
Manchester, displayed four examples of Muir-Hill 
dumpers, in sizes from 1 to 44 cu yd., a tractor 
shovel with { cu. yd. full-width bucket, and a 
l-cu. yd. hydraulic loader for up to 2,800 Ib. 

British Ropes, Ltd., of Doncaster, as well as 
showing examples of ropes used in excavators and 
cranes were featuring the Superloop mechanical 
splice and in a static display demonstrated the 
nine stages in its production. 

Consolidated Pneumatic Tool Co., Ltd., of 232, 
Dawes Road, Fulham, London, $.W.6, showed for 
the first time the Tornado 503 tunnel drill which 
was described and illustrated in the MAGAZINE in 
June. Also on first exhibit was the new heavy-duty 
air-compressor, reference to which was made in the 
July issue. This is a balanced-opposed design for 
capacities up to 5,000 c.f.m. at 100 p.s.i. Examples 
of ‘“‘ Power Vane”’ rotary compressors were also 
included. 

Cooke, Troughton and Simms, Ltd., of Haxby Road, 
York, among theodolites and other surveying 
instruments included the S700 automatic level, 
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whose line of sight can be set truly at right angles 
to the direction of gravity. The Tellurometer, 
recently described in the MaGaAzINE, was also 
shown. 

Dowty Group, Ltd., of Arle Court, Cheltenham, 
showed several examples from their range of pumps, 
motors, valves, and couplings, together with a 
working demonstration of a hydrostatic drive and 
its applications. 

Eimco (Great Britain), Ltd., of Team Valley 
Trading Estate, Gateshead, among three examples 
of their rocker shovels shown included the model 622 
which was described and illustrated in the November 
issue. 

Euclid (Great Britain), Ltd., of Motherwell, in 
association with their distributors John Blackwood 
Hodge and Co., Ltd., of 25, Berkeley Square, London, 
W.1, were showing the Euclid TS-24 twin-power 
scraper, described as the biggest and most powerful 
machine of its type built in this country. It is 
equipped with two Cummins diesel engines, one of 
which drives the front end and the other supplies 
power to the scraper at the rear. A crawler tractor 
equipped with a 235-h.p. Cummins diesel was also 
shown. 

Fodens, Ltd., of Sandbach, Cheshire, were 
demonstrating their 400,000-lb. payload heavy-duty 
dumper. This machine is equipped with a Foden 
Mark III 2-stroke 6-cylinder engine of 150 b.h.p. 
at 2,400 r.p.m. and has a 12-speed double under- 
drive gearbox. The dumper body is of 11 cu. yd. 
capacity. 

Halifax Tool Co., Ltd., of Southowram, Halifax, 
displayed the Halco-Stenwick Mark III universal 
drilling machine, which is the most recent addition 
to their range. Also included in their exhibit were 
examples of tungsten carbide tips and tipped tools 
and grinders for sharpening such tools. 

Robert Hudson, Ltd., of Meadow Lane, Leeds, 
from their range of light railway equipment in- 
cluded in the display on their stand an example of 
a Hudson-Hunslet diesel locomotive of 21 h.p. and 
3} tons working weight and a 3-3} ton capacity 
mine car. 

Mackay Industrial Equipment, Ltd., of [aggs 
Road, Feltham, Middx., displayed earth-moving 
equipment which included the Allis-Chalmers HD 21 
tractor with drawbar pull of 41,000 lb. This is 
a turbo-charged 256-h.p. machine with torque 
converter and was shown for the first time. Three 
other smaller Allis-Chalmers machines were also 
shown—a Tracto-Shovel, a bulk handler, and a 
Tracto-Loader. A Fiat tractor shovel and Fiat 
machine with Bray-Mackay hydraulic angledozer 
were also exhibited. 

Merton Engineering Co., Ltd., of Faggs Road, 
Feltham, Middx., exhibited for the first time a new 
54-h.p. four-wheel drive loader with power steering. 

Five alternative buckets are available from } cu. yd. 
to 2} cu. yd. capacity in widths from 3 ft. 6 in. to 8 ft. 
Additional equipment includes bull and angledozer 
blades and crane and fork-lift attachments. 

Moxey, Ltd., of 13, Augustus Road, Birmingham, 
and the Babbitless Company (Great Britain), Ltd., 
of 121, Victoria Street, London, S.W.1, jointly 
occupied a stand in which were shown a double- 
deck vibrating screen (Moxey-Dillon) and_ belt 
troughing idlers (Moxey) together with two examples 
of Babbitless secondary gyratory crushers—one for 
3?-in. material for reduction to 3 in. at 22 tons per 
hour and one for 1?-in. material down to the same 
size at 7 tons per hour or } in. at 6 tons per hour. 
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Nordberg Manufacturing Co., of 19, Curzon Street, 
London, W. 1, included in their display of crushing 
and screening machinery a standard 5} ft. Symons 
cone-crusher weighing 42 tons and also the smallest 
machine in this range—a 22-in. intermediate 
crusher. A vibrating bar grizzly and a horizontal 
F-type screen were also shown, in addition to a 
number of working models. 

Jack Olding and Co., Ltd., of Hatfield, Herts., 
were showing examples of the Vigor and Vikon 
tractors manufactured by  Vickers-Armstrongs 
(Tractors), Ltd., of Vickers House, Broadway, 
Westminster, London, S.W. 1. The Vigor is equipped 
with a supercharged Rolls-Royce 6-cylinder diesel of 
200 b.h.p. at 1,800 r.p.m. for direct drive or alterna- 
tive torque converter transmission and is described 
as the fastest crawler tractor in the world. Matched 
equipment shown was an Onions open bowl scraper 
and hydraulic angled tilting dozer. The Vikon 
is a similar machine with 142 b.h.p. engine. 

Padley and Venables, Ltd., incorporating Rip-Bits, 
Ltd., of Dronfield, Sheffield, were making a special 
feature of the new Spearhead drill stem adaptor 
bit by means of which worn steels can be used again. 
Some further particulars of this development will be 
given in a subsequent issue. Their stand was also 
devoted to a wide range of pneumatic tool acces- 
sories and rock-drilling equipment. 

Patent Lightning Crusher Co., Ltd., of 14a, Rose- 
bery Avenue, London, E.C.1, displayed several 
examples of their swing-hammer impact crushers, 
some being fitted with screen bars. A laboratory 
unit of welded construction was also included. 

Pegson, Ltd., of Coalville, Leicestershire, from 
their range of crushing and screening plant had 
included a 36 in. by 10 in. apron feeder, a 25 in. by 
36 in. roller-bearing jaw crusher, and a Humboldt 
resonance screen. 

Thos. Smith and Sons (Rodley), Ltd., of Rodley, 
Leeds, included in their display an example of 
the 8 excavator. This small universal machine 
handles buckets of 3 cu. yd. capacity and is equipped 
with a 3-cylinder diesel engine of 28 b.h.p. at 
1,300 r.p.m., either air- or water-cooled units being 
available. The crawler carriage of box construction 
may be fitted with 12, 16, or 2l-in track as 
required. 

Steel Fabricators (Cardiff), Ltd., of Roath, Cardiff, 
were demonstrating Shawnee industrial equipment 
comprising front-mounted tractor loaders and rear- 
mounted excavators to which further reference is 
made elsewhere in this issue. 





RECENT PATENTS PUBLISHED 


A copy of the specification of the patents mentioned in 
this column can be obtained by sending 3s. (id. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


8,566—7 of 1942 (804,063—4). IMPERIAL CHEMICAL 
INDUSTRIES, Ltp., W. H. Cooke, and J. W. C. 
CRAWFORD. Production of uranium. 

4,824 of 1947 (805,001). B.L.Gotpscumipt, T. J. 
HARDWICK, and L. G. Cook. Separation of uranium. 

29,533 of 1955 (804,941). A. DEMELENNE. Use of 
time-delay fuses in mine blasting. 

28,658 of 1956 (803,767). FARBENFULRIKEN 
Bayer, A.-G. Production of alkaline-earth metals. 
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724 of 1957 (804,568). NATIONAL MALLEABLE 
AND STEEL CasTINGS Co. Grater bars for sintering 
machines. 


5,982 of 1957 (805,025). UNION CARBIDE 
CoRPORATION. Extraction of vanadium. 


10,746 of 1957 (805,080). R. M. McNutt 
Gravity separation in classifiers. 

22,266 of 1957 (805,099). K. F. Tromp. Mineral 
separation. 


NEW BOOKS, PAMPHLETS, ETC. 


Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 
482, Salisbury House, London, E.C. 2. 


Rock Pressure in Mines. By E. DE St. QO. ISAAcsSoN. 
Cloth, octavo, 212 pages, illustrated. Price 45s. 
London: Mining Publications, Ltd. 


Mineralogy and Geology of Radioactive Raw 
Materials. By E. Wm. HEINRICH. Cloth, octavo, 
654 pages, illustrated. Price 112s. 6d. London : 
McGraw-Hill Book Co. Inc. 


Metal Statistics, 1948-1957 (45th Annual Issue). 
Quarto, 247 pages. Frankfurt-am-Main: Metall- 
gesellschaft Aktiengesellschaft. 


Factories Acts, 1937 and 1948: Summary for 
Iron and Steel Works. By N. H. Jones. Third 
edition. Pocket size, 72 pages. Sheffield: The 
United Steel Cos., Ltd. 


Ministry of Power : Report of H.M. Chief Inspector 
of Mines and Quarries, 1957. Paper covers, 71 pages, 
illustrated. Price 5s. London: H.M. Stationery 
Office. 


National Coal Board: Statistics Relating to 
Mechanised Output (Second quarter, 1958). Paper 
folio. Inform. Bull. N.C.B. No. 58/202. 


Ontario : Mining Operations in 1956. By D. J. 
FIELD. Paper covers, 171 pages. Toronto: Depart- 
ment of Mines. 

Somaliland Protectorate: Geological Survey 
Department Report, April, 1957—March, 1958. 
Paper covers, 18 pages. Price Shs. 2/—. Hargeisa : 
Geological Survey. 


Milling Plants in Canada: Metallic Ores, Jan., 
1958. Min. Res. Operators List 3: Part I. Paper 
covers, 47 pages. Price 25 cents. Ottawa: Depart- 
ment of Mines and Technical Surveys. 


Etat du Cameroun: Direction des Mines et de la 
Geologie. Rapports Annuels, 1956 et 1957. 
Yaoundé : Government Printer. 


The Chamber of Mines of Rhodesia (Inc.): 19th 
Annual Report, 1957. Paper boards, 55 pages. 
Salisbury : Chamber of Mines. 


Canada, 1958 : Official Handbook. Paper covers, 
323 pages, illustrated, with map. Price $1.00. 
Ottawa : Dominion Bureau of Statistics. 


Western Australia : (1) Geological Survey Bulletin 
No. 110. The Geology of the Phillips River Goldfield, 
by JoHN SoFrouLtts (2 parts) ; (2) The Exploratory 
Diamond Drilling of the Koolyanobbing Iron 
Deposits for Pyrite, by H. A. Extis. Perth: 
Government Printer. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE. 


Economics 


America, Latin: IJndustvies, Mineral. U.S 
Government Support to Mineral Industries of Latin 
America. S. M. ANDERSON, Min. Engg., Nov., 1958. 


Coal, United Kingdom: Future, Review. The 
Future of Coal. S. L. Evans, Coll. Engg., Dec., 
1958. 


Land, Canada: Appraisal, Muskeg. An Appraisal 
of Muskeg Technology in Canada. R. A. HEMsTock, 
Canad. Min. Metall. Bull., Oct., 1958. 


Production, Canada: Uvanium, Costs. Mining 
Methods and Production Costs at Major Canadian 
Uranium Mines. Canad. Min. J., Oct., 1958. 


Production, Mexico: Lead-Zinc, Zacatecas. New 
Four-Mile Tunnel Adds New Life to Penoles’ Avalos 
Lead-Zinc Mine. Engg. Min. J., Oct., 1958._ 


Production, United Kingdom : China-Clay, Corn- 
wall. Goonvean China-Clay Pit. Mine, Quarry 
Engg., Nov., Dec., 1958. 


Production, United States: Diatomaceous Earth, 
California. Poverty Hills Diatomaceous Earth 
Deposit, Inyo County. G. B. CLEVELAND, Calif. J. 
Min. Geol., July, 1958. 


Production, Uranium: Plant, New Mexico. The 
Jackpile Mine Revisited. J. B. Hutti, Engg. 
Min. J., Oct., 1958. 


Resources, Africa : Mineral, Somaliland. Mineral 
Resources of Somaliland Protectorate. a. W. 
PALLISTER, Overseas Geol. Min. Res., Vol. 7, No. 2. 


Resources, Australia: O7/, Search. The Search 
for Oil by Wapet. Chem. Engg. Min. Rev. (Mel- 
bourne), Sept. 15, 1958. 


Resources, United States: Mineral, California. 
Mines and Mineral Resources of Tulare County, 
California. J. G. Goopwin, Calif. J]. Min. Geol., 
July, 1958. 


*Resources, United States: Sulphur, Off-Shore. 
An Off-Shore Sulphur Mine. J. A. Epwarps, THE 
MINING MAGAZINE, Dec., 1958. 


*Resources, Water: Wells, Tube. Tube Wells in 
Unconsolidated Strata. D. Woop, THE MINING 
MAGAZINE, Dec., 1958. 


Geology 


Economic, Australia: Coal, N.S.W. Review of 
the Geology of the Southern Coalfield, N.S.W. 
R. G. WiLson and others, Proc. Aust. Inst. Min. 
Metall., Sept., 1958. 


Economic, Finland : Titaniferous-Ivon, Otanmdki. 
Underground Exploration at Otanmaki Mine. H. E. 
PaarMA, A. E. LEvANtO, Mine, Quarry Engg., Dec., 
1958. 
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+ Article digested in the MAGAZINE. 


Economic, Ireland: Lead-Zinc, Tipperary. 
Structure and Economic Mineralization of the 
Silvermines District, County Tipperary, Eire. 
H. N. RHopEN, Bull. Instn. Min. Metall., Dec., 
1958. 


Economic, Italy: Lead, Sardinia. The Lead- 
Arsenic-Sulphide Ore Deposit of Bacu Locci. S. C. 
ZuccHETTI, Econ. Geol., Nov., 1958. 


Economic, United States: Mercury, California. 
Abbott Mine Gets a New Lease of Life Through 
Interpretive Geology. Min. World (San Francisco), 
Nov., 1958. 


Economic, United States: Mineral, South-West. 
Lineament Tectonics and Some Ore Districts of the 
Southwest. E. B. Mayo, Min. Engg., Nov., 1958. 


Genesis, Porphyry : Study, United States. Relation- 
ship of Ore to Porphyry in the Basin and Range 
Province. B. STRINGHAM, Econ. Geol., Nov., 1958. 


*Mineralogy, Determinative: System, New. 
A System of Ore Mineral Identification. S. H. U. 
Bowle, K. TayLor, THE MINING MAGAZINE, Nov., 
Dec., 1958. 


Regional, Africa: Basement, Kenya. Structural 
Analysis of the Basement System at Turoka, 
Kenya. L. E. Werss, Overseas Geol. Min. Res., 
Vol. 7, Nos. 1 and 2. 


Structural, Africa: Valleys, Rift. (1) The 
Structural and Geomorphic Evolution of the Red 
Sea Rift. A. M. QUENNELL. (2) The Relationship of 
the Red Sea to the East African Rift System. R. W. 
GIRDLER. Q. J. Geol. Soc., Vol. CXIV, Part 1. 


Survey, Geochemistry : Copper, Determination. 
Rubeanic Acid Field Test for Copper in Soils and 
Sediments. H. V. WarRREN, R. E. DELAVAULT, 
Min. Engg., Nov., 1958. 


Survey, Geophysics: Magnetic, Aerial. lron- 
Titanium Oxide Minerals, Rocks, and Aeromagnetic 
Anomalies of the Adirondack Area, New York. 
J. R. Batstey, A. F. Buppincton, Econ. Geol., 
Nov., 1958. 


Metallurgy 


Hydrometallurgy, Molybdenum. ecovery, Jon- 
Exchange. An lon Exchange Approach to Molybdic 
Oxide. H. Cox, A. K. SCHELLINGER, Engg. Min. J., 
Oct., 1958. 


+Hydrometallurgy, Uranium: Fvtvaction, Solvent. 
Solvent Extraction at Gunnison, Colorado. H. L. 
HazEN, Min. Engg., Nov., 1958. 


Hydrometallurgy, Uranium: Extraction, Solvent. 
Solvent Extraction at Vitro. W. B. Hatt, J. D. 
Lewis, Min. Engg., Nov., 1958. 
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Iron, Reduction: Process, Direct. What’s New 
with Krupp-Renn Process ? Min. World (San 
Francisco), Nov., 1958. 


Sintering, Australia: Symposium, Port Pirie. 
Sintering Symposium. Chem. Engg. Min. Rev. 
(Melbourne), Sept. 15, 1958. 


Machines, Materials 


Fans, Mine: Design, Uses. Fan Fundamentals. 
W. R. Exriot, Canad. Min. J., Oct., 1958. 


Pipes, Welded : Properties, Steel. Metallurgy of 
Electric Resistance Welded Steel Pipe. J. G. Parr, 
Canad. Min. Metall. Bull., Oct., 1958. 


tPlastics, Sheeting : Uses, Ventilation. Plastics 
in Mine Ventilation. H. Boy, Canad. Min. J., Oct., 
1958. 


Producers, Gas: Pyvogress, Review. Recent 
Developments in Gas Producers. G. L. SHIREs, 
Chem. Engg. Min. Rev. (Melbourne), Aug. 15, 
Sept. 15, 1958. 


Props, Steel: Type, Friction. Study of the 
Behaviour of Friction-Type Pit Props under Various 
Kinds of Roof Action. L. CHANIEAUX, J. DELELAUX, 
Rev. d’Ind. Miner., Nov., 1958. 


Ripper, Tractor: Uses, Mining. Tractor-Ripper 
Slices Frozen Ground. Engg. Min. J., Oct., 1958. 


Titanium, Survey : Recovery, Properties. A Pro- 
gress Report on Titanium. N. P. INGLis, M. QO. 
McQulILLAN, Ind. Min. J., Aug., 1958. 


Winders, Friction : Design, Review. Trends in the 
Design of Tower-Mounted and Ground-Mounted 
Friction Winders. P. H. Harvey, E. KLEBERT, 
Met.-Vick. Gazette, Dec., 1958. 


Blasting, Breaking: Ammonium Nitrate, Use. 


Better AN Loading = Even Lower Costs. D. M. 
Stromguist, Engg. Min. J., Oct., 1958. 


Breaking, Blasting : Coal, Australia. The Use of 
Short-Delay Detonators in Some Queensland 
Collieries. P. L. Apams, Proc. Aust. Inst. Min. 
Metall., Sept., 1958. 


Breaking, Coal: Burstey, Air. Trials with the 
Armstrong Airbreaker in the North-Eastern Division. 
R. E. GREENHAM, G. Moore, Trans. Instn. Min. 
Eng., Dec., 1958. 


Breaking, Coal: Drills, Rotary. Water Distribu- 
tion in Rotary Drilling. B. G. Fisu, J. S. BARKER, 
Coll. Engg., Dec., 1958. 


Conditioning, Air: Nickel, Canada. Ventilation 
Heat Exchanger at Inco’s Creighton Mine. J. G. 
RUTHERFORD, Canad. Min. J, Oct., 1958. 


*Drilling, Well: Circulation, Reversed. Tube 
Wells in Unconsolidated Strata. D. Woop, THE 
MINING MAGAZINE, Dec., 1958. 


General, Canada: Copper, Ontavio. The Under- 
ground Phase of the Geco Project. P. C. McLEop, 
Canad. Min. Metall. Bull., Oct., 1958. 


General, Planning : Study, United States. Planning 
the Modern Mine. Engg. Min. J., Nov., 1958. 


General, Sweden: Mines, Sulphide. Mining 
Sulphide Ores in Northern Sweden—4. fF. Kua, 
Mine, Quarry Engg., Dec., 1958. 


Handling, Haulage: Open-Cast, United States. 
Bagdad Reports Haulage Costs. J. B. Huttt, 
Engg. Min. J., Oct., 1958. 


tHazard, Rockburst: Study, South Africa. 
A Study into the Mechanical Properties of Rock, 
with Special Reference to Their Bearing on the 
Occurrence of Rockbursts. H. G. DENKHAUS and 
others, S. Afr. Mech. Eng., Oct., 1958. 


Hazards, Coal: Jisks, Fivedamp. Firedamp 
Risks in Modern Mining. A. Dopson, W. CHALLENOR, 
Trans. Instn. Min. Eng., Dec., 1958. 


Hygiene, Ventilation : Coal, Australia. Increasing 
Face Ventilation in Coal Mines. J. L. Rose, Proc. 
Aust. Inst. Min. Metall., Sept., 1958. 


Industry, Economies: Study, Method. Method 
Study Applied to the Mining Industry. J. W. 
Bootu, Trans. Instn. Min. Eng., Dec., 1958. 


+Open-Cast, Quarrying : Gyvanite, United States. 
Producing Crushed Granite, Campbell Limestone 
Co., South Carolina. R. ALFRED, H. J. SCHROEDER, 
Inform. Cire. U.S. Bur. Min. 7857. 


Pressures, Rock: Study, India. How to Measure 
Rock Pressures. K. P. Gupta, Engg. Min. J., Oct., 
1958. 


Rising, United States : Cage, Suspended. Raising 
with a Suspended Work Cage at the Irene Shaft, 
Leadville, Colorado. R. L. BotmMer, B. B. GREENLEE, 
Inform. Circ. U.S. Bur. Min. 7868. 


+ Rockbursts, South Africa : Study, Rock. A Study 
into the Mechanical Properties of Rock, with Special 
Reference to Their Bearing on the Occurrence of 
Rockbursts. H. G. DENKHAUsS and others, S. A/r. 
Mech. Eng., Oct., 1958. 


Subsidence, Ground : Study, Austria. Subsidence 
Observations in Austria. W. PERz, Coll. Engg., 
Dec., 1958. 


Ore-Dressing 


*Control, Laboratory : Methods, Chromatographic. 
Chromatography. Ore-Dressing Notes, THE MINING 
MaGAZINE, Dec., 1958. 


Flotation, Non-Metallic : Recovery, Spodumene. 
Scale-Up Relationships in Spodumene Flotation. 
W. E. Horst, Min. Engg., Nov., 1958. 


Flotation, Refractory : Minerals, Oxide. Adsorp- 
tion Kinetics Applied to Flotation. H. MARCHANDISE, 
Bull. Instn. Min. Metall., Dec., 1958. 
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Since no two ores are exactly alike, 

it is advisable to carry out sample tests to determine the 
most suitable dressing process and the 

degree of crushing required. 

The Company’s mineral dressing laboratories exist to 
serve the mining industry. 

Tests by all recognised ore and mineral processes are 
carried out by qualified staff and 

recommendations made which enable mining companies to 
plan the scope of their future operations 

and decide on suitable equipment. 


Publication F. & C. 2284 fully explains this service and is available on request 


DESIGNERS & MANUFACTURERS OF COMPLETE MINERAL DRESSING PLANT 





Fraser & Chalmers Engineering Works - Erith - Kent - England 


MG 274A 
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High Optical Efficiency 
Light in Weight 


Rugged in Construction 


THEO 030 


TACHEOMETER-THEODOLITE 


For 
Subsidiary Triangulations Traverse Surveys 
Precision Tacheometry Laying-out Work 


CARL ZEISS JENA 


United Kingdom Representatives : 


C.Z. SCIENTIFIC INSTRUMENTS, LTD. 


12A, GOLDEN SQUARE, LONDON, W. 1 
Telephone : GERrard 4488 and 1997 
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STUDY THESE §& FEATURES 


1 Strong single-plate arch without 
welds 

2 Durable body of high-tensile 
steel plate, strengthened at points 
of maximum wear 

3 Substantial side beams for rigidity 

4 Nickel-chrome, cast-steel lip 
with integral tooth sockets 

5 Carbon-steel teeth, quickly 
reversed or renewed 

6 Chains of forged high-tensile 
steel on small sizes, cast nickel- 

i chrome on the larger sizes 

(s \ 7 Protected hoist trunnion pin for 

long wear and simple servicing 


BAX 


Send today for the attractive folder 
containing complete details of the BAX bucket range 
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DRAGLINES WITH BAX BUGKETS® 


BETTER DRAGLINES 


—AND HERE’S WHY 


BAX dragline buckets have been 
designed by excavator manufac- 
turers for excavator users, and 
their many outstanding features 
are the result of progressive 
thought and the analysis of exten- 
sive field experience with buckets 
of all kinds. They fill easily, dump 
quickly and give big outputs with 
extra profit to the owner. Excess 
structural weight has been elim- 
inated and the built-in strength 
ensures maximum durability 

even under arduous operating 
conditions. Prompt delivery and 
excellent spares service mean you 
can standardise on BAX buckets 
with every confidence. 


DRAGLINE BUCKETS 
CAN BE USED SUCCESSFULLY 
WITH ANY MAKE OF DRAGLINE 


* Twenty sizes trom # fo 7 cubic yards capacity 


A PRODUCT OF RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN, ENGLAND 
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RODUCTS OF 
R. 0. STOKES & Co., Ltd. 





7 THE HALKYN JIG 





I8in. X 96 in. Halkyn Jig with 3-Compartment Tray. 


The Halkyn Jig has been developed as an advance on most mineral jigs where moderately 
coarse } in. to 1} in. material is being treated for a mineral concentrate. A low water con- 
sumption has been secured and floor space for a given capacity is a minimum. The material 
is conveyed over the moving screen by a positive variable forward movement every stroke. 


R. O. STOKES & CO. LTD. 


Mechanical and Metallurgical Engineers 


538/540, SALISBURY HOUSE, LONDON, E.C.2 


Telephone: NATional 0591 Telegrams: Rostoke, Phone, London 
Cables: Rostoke, London. 
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The world’s speediest screw fixing 
SCREW, BOLT.OrFr ....,..: 


CAVITY FIXINGS 


MODERN BUILDING 
MATERIALS can be a veritable 
nightmare to the man who has to 
deal with the problem of making 
SPEEDY, PERMANENTLY 
SECURE FIXINGS having either 
LIGHT or HEAVY LOADING 
CAPACITY at an economic cost. 
In the RAWLPLUG RANGE there 
are 21 different types of Fixing 
Devices, with a tremendous variety 
of applications. They provide the 
complete answer to every fixing 
problem in every kind of material. 
THE RAWLPLUG RANGE also 
includes 14 different types of tools 
for hole boring. 













make firm 
screw fixings in brick, 
tiles, cement, stone, etc., 
in a fraction of the time 
taken by any _ other 
method. Drill the 
material, insert the Rawl- 
plug, screw up—it’s as 
simple as that! Safe, 
permanent, and com- 
pletely reliable in any 
climate. For all screw 
sizes up to?” coachscrews. 








For Cavity fixings 


For almost impossible 
jobs use the Rawinut. 
(You can even make a 
fixing to a pipe). The 
tapped nut in the end of 
the rubber bush is drawn 
up to the reverse face of 
the material by turning 
the screw. The result is 
an airtight, watertight, 
vibration-proof fixing of 
enormous strength. For 
thin plastic, metal, wall- 
board and hollow pot, 
etc., it is invaluable. 

















_’ Bolt it down in minutes! 


3 forcement to harden. In 


For light or heavy bolting 
jobs, no other method 
even begins to approach 
Rawlbolts for strength, 
ease and speed. Rawl- 
bolts are a dry fixing, they 
grip at once by expansion 
.. —no cold chiselling, no 
7 grouting in, no waiting 


all bolt diameters up to 
1” in either loose bolt or 
bolt projecting types. 


For casting in 


y Rawlplug CEMENT-IN-SOCKETS are designed to 

; give maximum anchoring value for }” to 1” 
Whitworth bolts. They are ideal for 
“in-situ” work where the location 
of Bolt and Socket can be predeter- 
mined. Manifold uses for 
providing anchoring points 
for all classes of concrete 
constructional work, in- 
cluding curtain walling, 
slabs and similar units, 









HAVE YOU A FIXING PROBLEM? For FREE TECHNICAL SERVICE send full details to: 
THE RAWLPLUG COMPANY LIMITED += CROMWELL ROAD + LONDON © S.W.7 
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CEMENT , PLASTICS AND CASTABLES 


ME REFRACTORY CEMENTS @ ro ees BSP, | 





“nnn ttNettle”’ Refractary Cement : Heat-setting 
SL “Stein” High Alumina Cement ~~ Heat-setting oa 
™ Maksicear-4Refractory Cement Air-setting 


eo /* Maksiccar” Fire Cement ce Beet. 

I PLASTIC REFRACTORIES — 
. i j z : Yoon 
1 “ Maksicca? Patch’ set ' i Air-setting 
“Stein 73 Patch’ | py Alirssetting 


CASTABLE REFRACTORIES | 7" 
hes 


“Stein Refractor Gencrete"” 4 ydrau 
Stein.Super Refractory Concrete ai Peau 
“Stein Chroitie Goncrete” Pei, u 








cesetting 
c-setting rT 
ic- setting 









Send for pamphlet No. 4 


From our extensive range of Refractory Cements, 
Plastics and Castables, covering a wide range of 
properties, we can supply the correct material for 
most industrial applications. 


Use our advisory service based on 70 years experience 
in the refractory field —it can improve your furnace 
efficiency. For further information write, phone or call: 


JOHN G. STEIN & CO. LTD. Bonnybridge, Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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delicate magnetic 
separations of 
minerals 40 to 200 
mesh . 
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Fine particles are separated using the vibrated 
inclined chute. As they travel down it they 
assume paths determined by their magnetic 
susceptibilities and by gravity. The direction 
of motion on the chute is substantially the 
direction of the resultant of the magnetic and 
gravitational forces, which act for a long enough 
time to eliminate the effect of chance collisions. 
Thus the separation depends entirely on the 
mass susceptibilities of the particles. 


S. G. FRANTZ Co., Inc. 
E N I N E : R S 


G 


P.O. Box 1138 
Trenton 6, New Jersey, U.S.A. 
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Inclined Feed 


The Frantz Isodynamic Separator is 
the original magnetic separator of this 
type, capable of the most discriminating 
separations of minerals sometimes 
thought of as non-magnetic. It will 
make many separations otherwise im- 
possible—and many others are made 
more simply and quickly. 


The ISODYNAMIC Magnetic Separator is 
now made with a BUILT-IN RECTIFIER 
which replaces the external rectifier formerly 
required at extra cost. This is equivalent to a 

7 per cent price reduction for the entire outfit 
since the price of the separator remains the 
same. The heavy, massive, one-piece cast iron 
base supports the magnet and contains all 

controls for regulating the magnet current, 

intensity of vibration of the chute, and the 

rectifier as well as the ammeter and all necessary 

switches. 


Write us for BULLETIN 131-I. 


Cable Address : 
MAGSEP, Trentonnewjersey 
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BTR Super Long-Life is the toughest 
belting made. It is the belting for handling 
granite, rock and heavy ores. Built and 
engineered to withstand severe abrasion, the 
cutting, gouging and pounding of all heavy and 
; ‘ jagged materials at the loading point, BTR 
= age Super Long-Life will carry them trouble free 

ENGINEERS IN RUBBER for many years. 
Wherever these conditions exist—in granite and 

rock quarrying, in the mining and handling of 
manganese, copper and iron ores—this belting 
continues to prove its advantages . . . trouble-free 
long life and low operating costs. 


BTR Industries Ltd 


SeriTrisnHu THERMOPLASTICS RUBBER MANUFACTURERS 


HERGA HOUSE, VINCENT SQUARE, LONDON, S.W. 1. Telephone: ViCtoria 3848 
10 
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PRECISION INSTRUMENTS 


FOR MAXIMUM EFFICIENCY WITH MINIMUM VIBRATION 
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Diamonds and 
Indian princes 


Until the Central Government took office, the 
royalties from the mines in the oldest working 
Indian diamond field were paid to the Maharajah 
of Panna, who was also entitled to retain the 
larger diamonds. 





From among these the 
Maharajah’s predecessors assembled a necklace 
of 52 perfect uncut octahedral stones, varying 
in size up to 25 carats and aggregating 325 carats, 
beautifully set in gold. Many of the old princes 
of India accumulated stores of diamonds, and 
vast wealth in diamonds probably still lies in the 
treasuries of the princes of India. 






Every diamond that goes into the crown of one 
of Smit’s Mining Bits is the object of careful 
selection and then of careful expert setting in 
the tungsten alloy matrix in which it is held. 
Selection in every detail of industrial Diamond 
application is just as meticulous as was the 
selection of gems by Indian princes. Quality and 
efficiency come first in Smit’s Mining Bits. 
Diamond selection is one of the factors that 
have earned a world-wide reputation for Smit’s, 
to whom you should write before deciding upon 
drilling problems. 


J. K. SMIT & SONS (°Yo03") LTD. 


Mining Division: 
Telephone : 


22-24, Ely Place, Holborn Circus, London, E.C.I. 
*% HOLborn 6451. 
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European, American and Canadian Offices : 
J. K. Smit & Zonen Diamantgereedschappen (Diamond Tools) N.V., Sarphatistraat 66, Amsterdam (C), Holland 
J. K. Smit & Fils, S.A., 28-30, Rue du Docteur Bauer, Saint Quen (Seine), France 
J. K. Smit & Sons, Inc., Murray Hill, New Jersey, U.S.A. 
J. K. Smit & Sons of Canada, Ltd., 81, Tycos Drive, Toronto 19 
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The Sutcliffe Armadillo scraper chain conveyor is a highly specialized 
machine for use in continuous mining. It can be located to follow the 
wal face, the entire structure being moved at will by means of a self- 
contained hydraulic system. Provision is made at each end of the con- 
veyor for the fitting of one or two drive units so that up to four units 
an be used according to the duty required. The drive for each unit is 
ken from a 3-phase 50h.p. motor through a fluid coupling, which 
acilitates starting and absorbs any transmission shocks, to a triple- 
reduction gear unit. This is shown, with cover removed, in the upper 
ilustration, and in sectioned plan in the line drawing. 

As will be seen, spiral bevels are used for the first reduction stage, single 
ielical gears for the second, and straight spur gearing for the third. 
All the shafts run in Timken tapered-roller bearings, which take, in 
iddition to the journal loads, the thrust from the spiral bevel and 
ielical gearing. 


Regd. 
Trade 
Mark 


TAPERED-ROLLER BEARINGS 
MADE IN ENGLAND BY 


BRITISH TIMKEN 
LIMITED 


DUSTON NORTHAMPTON (HEAD OFFICE) 
AND DAVENTRY, NORTHANTS 


% 
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For trackless loading 


a SALZGITTER 


es | THROWSHOVEL LOADERS 
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on crawler-carriage, model 


bucket capacity 10 cu. ft. HL 280/R 


Manoeuvrable to the very spot you want 


clean up. 


With the bucket wider than the carriage, q 
be forced into the heap without being bloc 


by crawlers. 


Ample clearance below bottom of carriage. 


Bucket automatically fixed’ 
lifted position during . 


port. 


Discharge height up to 5f 









Our after-sales service facilities are 
at your disposal on demand. 








SALZGITTER MASCHINEN AKTIENGESELLSCHAFT 
, cy \wacipals 4:7-V) 






aa ae 5 F. R. of Germany 
fcar & Co., Ltd., 61, Pall Mall, London, S.W. 1. 





Telephone Whitehall 5315 
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15-17 CHRISTOPHER STREET - FINSBURY SQUARE - LONDON €E.C.2. 


“A Telephone BiShopsgate 0636 Cable DECOLON' London 





ENGINEER DENVER NEW YORK VAN VER TORONT Ex F NDON JOHANNESBURG 
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HEAVY DUTY 
TRANSPORT 


MARINE DIESELS 


AIRCRAFT 


MINING 
MACHINERY 


EARTH MOVING 
EQUIPMENT 


MACHINE TOOLS 






MAXIMUM MARKS TO 
SINTERLINK FOR 

Low Rate of Wear * Smooth Operation 
Stability * Absence of Fade °* High 
Thermal Conductivity 


Think of the clutch... 
think of SINTERLINK 


With SINTERLINK lined clutches the user can keep 
his machines and transport on the go —and his hand 
out of his pocket. The designer of those machines and 
that transport can use a smaller clutch or less plates. 
SINTERLINK is as important as that. 


Because it is metal, and because of its uniform 
granular structure, SINTERLINK ensures rapid and 
effective heat dissipation (no ‘“fade’’!) infinitely 
longer life and greater gripping power under heavy duty 
conditions. SINTERLINK clutch plates are available 
in the continuous band type, or in the unique Morgan 
button pattern for even more rapid heat dissipation. 


Any Questions? 


. . if there are, write for informative printed matter or ‘phone 
for justifiably enthusiastic and knowledgeable technical 


representative. 








THE FINAL FACTOR MK 
in power transmission 


SINTERLINK 








THE MORGAN §| CRUCIBLE COMPANY LIMITED 


SM 127/A Wandsworth Works, Point Pleasant, London, S.W.18. VAN 6422 
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COMPANY LIMITED 


BENTLEY WORKS, DONCASTER 


TEL: 54175 and 54136 
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VISCO 





WATER COOLING 


In gas works, steel works, 
collieries and factories of all 
types, the world over, ‘* Visco ’’ 
Steel Shell Water Coolers have 
cut down the consumption of 
water used for cooling con- 
siderably. The saving is often as 
much as 97°, compared with the 
use of mains water used only 
once and then run to waste. 

With ‘‘Visco’’ Steel Shell 
Coolers there is no waste, as 
the water is recirculated con- 
tinuously with a loss of only about 
3°% by evaporation. 

The illustration shows two 
“*Visco’’ Steel Shell Coolers, 
each of 6,900 g.p.h. capacity, used 
for cooling gas condensers at the 
Point of Ayr Works of the 
Wales Gas Board. These units 
can be used together or separately 
as occasion requires. 


We invite your enquiries for water cooling equip- 
ment for all purposes. Ask for List No. 579. 


LARGE CAPACITY COOLING TOWERS 





For electricity works, collieries, and other plants requiring large quantities of cooling 
water, we fabricate and erect timber-framed and ferro-concrete cooling towers (natural 
or forced draught) of any capacity. Write for ‘‘ Visco Water Cooling ’’ brochure No. 524. 


VISCO ENGINEERING CO.LTD. STAFFORD RD. CROYDON 


ALSO MAKERS OF AIR FILTERS, AND DUST COLLECTORS. 
18 
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Maximum output calls for screens that are tough 
enough to withstand long periods of gruelling service, 
and so reduce to a minimum delays for repair or 
replacement. In fact maximum output calls for 


‘HARGO’ werrenare2 wE™” SCREENS 
AND WIREWORK 
Please ask for Cotologues Nos. ‘Supplied as Gat. or, curved plats, or as complet 


MM 858 and MM 926 mesh and pattern for every screening, sorting or 
sizing requirement. 





G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. GREenwich 3232 (22 lines) 
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One of the many 


In the illustration a 
technician is seen at 
the control of a large 
valve handling heavy 
water in the |Dido 
reactor at Harwell. 









CWMBRAN NEWPORT 
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mine surface equipment 


Head Wrightson are the sole manufacturers of the 

Stephen Humble patent safety hook. They are 
_used in hundreds of mines throughout the world 
to revent accidents from overwinding. 











STEPHEN cunt SAFETY HOOKS — 


HEAD WRIGHTSON STOCKTON FORGE L 
STOCKTON FORGE WORKS . STOCKTON-ON-TEES 4» © 
LONDON + JOHANNESBURG »- TORONTO. SYDN’ f 
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MUREX “MURAFLUX A" 


** Muraflux A” is the Arst of a new range of Murex 
granular fluxes for submerged-arc welding. It has been 
specially developed for the welding of mild steel by 
all machines using A.C. or D.C. for submerged-arc 
welding. 

The flux may be used with ordinary filler wires but is 
specially recommended for use with ‘* Murawire W1 ”’ 
or *“* Murawire W2” supplied by Murex. When used 
with these wires, ‘“* Muraflux A ’’ produces welds of high 
radiographic standard suitable for Class 1 work, and 


MINING MAGAZINE 


for submerged-arc welding 


the flux has been granted approval by Lloyd’s Register 
of Shipping and is accepted by the Ministry of Transport. 
** Muraflux A ”’ is suitable for either the single pass or 
multipass welding of various joints in mild steel as well 
as plug welds and the building up of worn mild steel 
parts. Good penetration can be obtained and unfused 
flux can be recovered for further use. 

** Muraflux S.1” granular flux for the submerged-arc 
welding of stainless steel is also available with the 
appropriate Murex S.W.1 and S.W.2 filler wires. 


A complete service for automatic welding 


MUREX 
\/ 


MUREX WELDING PROCESSES LTD. WALTHAM CROSS, HERTS. 
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R ecent Appleby-Frodingham Steel Company 
Modern John Summers & Sons, Ltd. 


Plant The Sheepbridge Company, Ltd. 





South Durham Steel & Iron Co. Ltd. 


Installations 

for the 

Iron and Steel 
Industry 





Guest Keen Iron & Steel Co. Ltd. 





under construction 
John Lysaght’s Scunthorpe Works, Ltd. 


S. A. Cockerill-Ougree, Belgium 


Crushing ; Screening ° Conveying ° Wagon Handling 


ROSS ENGINEERS LTD., I! WALPOLE ROAD, SURBITON, SURREY 


Tel: Elmbridge 2345 


ROSS SCREEN & FEEDER CO. 
WESTFIELD, NEW JERSEY U.S.A 
CI/E.I 
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AIR HO 


in world. wide use 





U.S. Granite Air Hose in a mine in North Portugal. 


A thick cover of high-quality natural rubber and a neoprene 
lining to resist the corrosion of hot oil have made U.S. Granite 
air hose first favourite in mines and quarries throughout the 
world. Widely known as hardwearing and super-resistant to 
severe service conditions, U.S. Granite is to be found operating 
in all five continents. 


Home: The North British Rubber Company Limited. ABBey 7135 
Export: U.S. Rubber International (Great Britain) Ltd. ABBey 2053 


62/64 HORSEFERRY ROAD, LONDON, S.W.! 
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Bucyrus-Erie excavators 
F the world over 


are contributing towards progress by maintaining 
output and holding down costs on major projects... 









in Great Britain 
One of ten Bucyrus-Erie 6 cu. yd. 
150-Bs excavating overburden 

for opencast coal mining, operated 
by important contractors for the 
British National Coal Board. 





in Switzerland 
Operating at 9,000 ft. above sea level 
are five Bucyrus-Erie 54-B 2 cu. yd. 
Ward-Leonard electric shovels 
loading blasted moraine rock 

for the huge concrete dam at Grande 
Dixence, Switzerland. 

Bucyrus-Erie excavators were 
preferred for their reliability in 

these tough conditions. 





In Morocco 
Maintaining consistently high 
outputs loading rock for 
cement manufacture are 

three Bucyrus-Erie 54-B diesel 
shovels operating in 

a limestone quarry at 

Ain Sebaa on the 

outskirts of Casablanca. 





‘BUCYRUS | 
| ERIE | 









BUCYRUS-ERIE COMPANY 
South Milwaukee, Wisconsin, U.S.A. 
RUSTON-BUCYRUS LIMITED, LINCOLN, ENGLAND 
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MINE VENTILATION FANS 
erusmeumin Have all 


@ Individually designed to suit particular 


~ the good 


@ Backed by a wide experience of fan 
applications in this country and abroad. 


Highly efficient. poin ts 


@ Quiet in operation. 
Siti ene eentibiiedinetitsitioninmininagtpibnet 
! 
' 

@ Economical running costs. : Also 
' 
: standard or specially 
' 

@ Low maintenance. ' designed auxiliary 
' 
: ventilating fans. 

. . 1 
@ Services include complete erection and q 


any necessary civil engineering work. 


Write for Publication 807—it describes ALL Aerex Products 


AEREX LIMITED, 220/238 WEST STREET, SHEFFIELD, | 


Telephone : Sheffield 2844! Telex No. 54-206 
London and Export Office : 6/7 New Bridge Street, London, E.C.4._ Telephone: CITY 8341 


Also Birmingham, Manchester, Glasgow and Stockton 


Overseas 
AUSTRALIA: CANADA : SOUTH AFRICA: 
Aerex (Australia) Coy., Canadian Vickers, Ltd., Airtec, Ltd., 
Dowling St., Waterloo, P.O. Box 550, P.O. Box II, Bramley, 
Sydney, N.S.W. Montreal, P.Q. Johannesburg. 
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IMPROVED 1.H.C. HOLLAND JIG MAY BE EXACTLY 
WHAT YOU NEED 


Ever since they built their first mineral dredgers and ore 
separation plant the partners of I.H.C. Holland have 
given much thought to the problems connected with 
this subject. 

Their laboratory at Delft, the Mineral Technological 
Institute, has devoted a good deal of time to the study 


and improvement of jigs and related equipment. As a 


result of this research I.H.C. Holland is now marketing 
a jig of a simple type which has given ample proof, in 
service, of its reliability and efficiency 

Mechanically I.H.C. Holland jigs are of reliable con- 
struction, the moving parts are designed for a long life 


and are fitted with an efficient selflubricating system. 








Those interested in such jigs are invited to write for a copy 


of a leaflet containing a more detailed description 


H.C. HOLLAND, SHIPBUILDERS AND ENGINEERS 


CONRAD STORK WERF GUSTO 
Schiedam 


Partners 
Haarlem 








2, VERLENGDE TOLWEG, THE HAGUE, HOLLAND 












DE KLOP J.&K.SMIT  L.SMIT& ZONEN  VERSCHURE 
Sliedrecht Kinderdijk Kinderdijk Amsterdam 
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LEADERSHIP 


Leadership comes from proved superiority . . . but it brings responsibility and 
obligations. In the leading position in the rope industry, British Ropes Limited maintain 
a vigorous policy in which quality of product — new materials, techniques and processes — 
type and scope of application — distribution and service after sales — combine to give users 
the maximum of satisfaction. 

Whatever the job, British Ropes Limited are in a unique position to give 
advice and to supply a rope that is exactly suited to its task. On your next rope job, call 
in British Ropes Limited and see how expert advice takes the guesswork out of rope usage. 


ROPES OF STEEL WIRE, SISAL, MANILA, HEMP, 
NYLON AND OF ‘TERYLENE’ POLYESTER FIBRE 





BRITISH ROPES 


LIMITED 








Dry 
wet 
req 
nee 
side 


Al: 





Y 





THE MINING MAGAZINE 
KIPP KELLY 


AIR-FLOAT SEPARATOR 


Dry concentration has many advantages over 
wet methods except when water is actually 
required as a solvent or when wet working is 
needed prior to producing a separation. Con- 
sider these advantages : 


@ Produces higher grade product with less loss than 
is possible by wet concentration. 


@ Dry concentration plants may be located anywhere, 
regardless of water supply. No water to pump 
or bring from a distance, thereby eliminating that 
cost. 


@ Increased capacity cuts down number of units and 
space necessary, resulting in smaller and less expen- 
sive plants with low power costs. 





Kipp Kelly Airfloat separator 

@ Due to the greater sensitivity to slight differences 

in density of the particles, Dry Concentration will 

successfully treat ores which are not amenable to wet 
concentration. 













@ Ore may be efficiently separated at the economical 
releasing point of the minerals. 


We have Laboratory facilities 
for testing your products. 
We will be pleased to 
do so, returning the 
samples for your 
examination. 








Also manufacturers of the famous 
Kipp Kelly Electrostatic Separators. 
Kipp Kelly Multigraders. 
A PARTIAL LIST OF MINERALS TREATED 


CHROMITE GALENA COLUMBITE ANDALUSITE 
CASSITERITE URANIUM MAGNETITE GARNET 
SCHEELITE VANADIUM HEMATITE GRAPHITE 
WOLFRAMITE FELDSPAR LIMONITE RUTILE 
ILMENITE LIME FLUORSPAR ZIRCON 
BAUXITE PYRITE ABRASIVES CINNABAR 
MICA BARITE MANGANESE PHOSPHATES 


KIPP KELLY LIMITED 


ENGINEER S 





Betui.n te? 


68 HIGGINS AVE. WINNIPEG, CANADA 
European Office: KIPP KELLY (London), Ltd., 28, Queen Street, London, E.C. 4 
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million 


A oof 


POLLARD 


BEARINGS 


MAKERS OF SELF-LUBE BEARINGS ; SOLID AND FLEXIBLE ROLLER BEARINGS; 
**MAX-LOAD"’ ROLLER BEARINGS, ETC. 


POLLARD BEARINGS LIMITED 
FERRYBRIDGE - KNOTTINGLEY - YORKS 
Tel: Knottingley 2323 - Telex 55166 - Grams: Balbearing, Ferrybridge. 
Also at Northampton, London and Oakville, Ontario. 
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RAILWAY MATERIAL 
MINING EQUIPMENT 


— lV eS | _ 











4 


RAILWAY MINE & PLANTATION 
EQUIPMENT LTD. 


a 
IMPERIAL HOUSE - DOMINION STREET - LONDON €E.C.2. 

Telephone: MONarch 7000 (20iines) - Grams: Minplan Ave.London. - Cables: Minplan London. 
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CABLEWAYS 


Over 
Sixty Years’ 


Service to 





the mining 
Industry 
throughout 
the World 


ROPEWAYS LTD 


62 LONDON WALL LONDON, €E.C.2 
Telephone: NATional 0! 24-5 Telegrams: “*Ropeways'’ London 














MONOCABLE & 
BICABLE SYSTEMS 


Catalogue sent 
on request 





LA CULL GIZA 





LALLA GIGULEA 






























The extreme selectivity 
and sensitivity and 
large capacity of K.B. 
Vibrair Tables allows a 
wide range of applica- 
tion and the production 
of dry clean concen- 
trates and tailings. 
Total absence of water 
avoids slime disposal 
problems. Range — 8 
mesh down to 120 
BSS. Four models—to handle 
capacities from 200 to 3,500 
Ibs. per hour. 

K.B. Vibrair Jigs handle dry 
materials in the size range of }” 
cube to 10 mesh BSS and are particularly 
effective when scalping low’ grade 
material to produce a clean tailing. 
Three models—to handle capacities from 
100 to 1,500 Ibs. per hour. 


Technical folders available on request. 


KNAPP« BATES LIMITED 


17 Christopher Street, London, E.C.2. 


Phone : BIShopsgate 9022 Cables : Flowsheet, London. 
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Magnetic separation of wolfram 
in PORTUGAL 


Portugal, with the most extensive 
tungsten deposits in Europe, annually 














produces over 4,000 tons of concen- x 
trates. Wolframite is the main 5 
tungsten mineral, the _ principal — 








associated minerals being cassiterite, 
pyrite, arsenopyrite, chalcopyrite, 
ilmenite, siderite and tourmaline. 





HH high-intensity magnetic separators are used by the main wolframite 
producers and contribute to the reputation enjoyed by Portuguese concen- 
trates for high WO, content and relative freedom from impurities. 


HH separators are also used, both in Britain and overseas, by ferro-tungsten 
manufacturers to produce super-quality concentrates for smelting. 


Strong flux density, independently-variable belt speeds, vibrating feed 
rollers and proper presentation of mineral grains combine to give the 
outstanding selectivity and efficiency required to separate wolfram from its 
associated minerals. 


Huntington, Heberlein & Co. Ltd Gam 


SIMON HOUSE, 28-29, DOVER STREET, LONDON, W. I. 


Telephone : Hyde Park 8191 Telex: 2-3165 Telegrams : Innovation Wesphone London Telex 
Commonwealth Representatives : 


Simon-Carves (Africa) (Pty) Ltd : Johannesburg Simon-Carves (Australia) Pty Ltd : Botany, N.S.W 
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THE ORKNEYS 
to 


THE ORINOCO... 


Drilling problems make the whole world of mining kin. Geological strata 
may vary from one site to another but, the rocky places of the earth, in every 
latitude, are unanimous in their resistance to man’s engineering ingenuity. Seemingly, no 
less ingenious, rock formations can harbour unexpectedly troublesome deposits which give 
rise to expensive drilling problems. RIP BITS LTD., as pioneers in their field, have 
;! recorded many such problems, solved by the application of their world-wide experience of 
modern rock drilling and mining techniques. Wherever important undertakings are in progress, 
even in the remoter places of the earth, you are never far from a source of supply of 
RIP BITS Equipment and the world-wide service associated with this name. 


MINING AND QUARRYING DRILL RODS AND BITS 











for 
EVERY 
— IMPORTANT 
| DRONFIELD — 
q SHEFFIELD 
A i" Tel: Dronfield 3301 (6 lines) Grams: EXCAVATE, Dronfield, Sheffield 
a LONDON OFFICE: 66 VICTORIA STREET, S.W.1 Tel: TATe Gallery 0752-3 
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from scalping to fine screening... 












“SYMONS’ VIBRATING BAR GRIZZLIES . . . for scalp- 
ing coarse materials. Designed to assure non-clogging 
action with big capacity. 


‘SYMONS’ VIBRATING ROD GRIZZLIES for heavy duty 
big capacity scalping. Ideal for scalping operations requiring 
relatively coarse separations in the range between | in. to 4 in. 


*“SYMONS' ROD DECK SCREENS. Patented screening 
= utilizing individual replaceable spring steel 
s. 


‘SYMONS’ ‘V’ SCREENS . . . for extremely fine, single cut, wet or 
dry separations. Controlled feed and vertical flow of material with inte- 
grating rotary and gyratory action. 


Symons Vibrating Grizzlies and Screens are playing an im- 
portant role in the efficient processing required in producing large 
tonnage of ores and minerals. From heavy duty scalping opera- 
tions to fine screening, more and more producers are depending 
upon Symons screens to do a better separation job at a lower cost 
per ton. 

Nordberg Machinery has gained an enviable reputation for depend- 
ability and efficiency throughout the mining industry. Write to-day 
for illustrated brochures on how Nordberg can increase YOUR 
production. 








CN Oe NN 

[nKoleyo}sy a ote 
‘SYMONS’ A registered Se EN eee INYS 
Nordberg trademark 


NORDBERG MANUFACTURING COMPANY 
known throughout the 
world. 19, CURZON STREET, LONDON, W.!., ENGLAND 


Cobles: Nordberg, Londo 
Head Office an er MILWAUKEE, WISCONSIN, USA 
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ADAMANTINE 


HEAVY WIRE SCREENING 


and every type 
of woven wire 





BEGG, COUSLAND 
& COMPANY LTD 


SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 











VIBRATING SCREEN for 
Higher Efficiency for 
Difficult, Fine Mesh Screening 


Materials requiring fine mesh screening, particularly 
fet... those that are damp or sticky are screened most efficiently 
by the Leahy No-Blind Vibrating Screen with FlexElex 
heating. The great superiority of this screen stems from 
the fact that its FlexElex jacket heating is not an attach- 
ment, but is fully integrated for highest thermal and 
electrical efficiency. Send for Bulletin 16-EH. 


THE DEISTER CONCENTRATOR COMPANY, INC. 


The Original Deister Co., Incorporated 1906 
907 GLASGOW AVENUE, FORT WAYNE, INDIANA, U.S.A. 
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In the jungle: C@nrad “Solite” 


the ultra lightweight rotary drill 






for drilling seismograph shotholes 3” - 4° & 
for structure testing in sedimentary formations 
for bauxite’ exploration 

Capacity: max. 300° depth 

Cores: 2 1/8” 

Weight of rig: 600 lbs, in seven 
; portable units of max. 100 lbs each. 




















Rig up in 15 minutes 
Also supplied on trailer or 
P.T.O. driven on Land-Rover. 


AGENTS FOR THE UNITED KINGDOM: 
RICHMONDS (LONDON) LTD 
FINSBURY PAVEMENT HOUSE 
120, MOORGATE, LONDON, E.C. 2. 
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— CYANANMID —_ 





NEW CYANAMID REAGENTS 


At the Cyanamid Research Laboratories a force of nearly 1000 people 
is continuously at work on the development of new products and 
applications for the benefit of users of chemicals. The Mining 
Chemicals research staff is part of this group. Recently introduced 
reagents include : 


AERO Promoter 765- A _ readily emulsifiable fatty acid promoter, 
particularly effective in low temperature pulps. 
Ease of emulsification and feeding give high 
collecting capacity and economy in use. 


Reagent S-3135 - A promoter for copper and bulk sulphides in 
acid circuit. 


Reagent S-3107 -An acid circuit copper promoter at present 
available in research quantities only). 


Samples and technical information available from : 
MINING CHEMICALS DEPARTMENT 


Cyanamid of Great Britain Ltd 


BUSH HOUSE, ALDWYCH, LONDON, W.C. 2. TEMple Bar 5411 
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PIKROSE~ a name in mining... 


FAMOUS THE WORLD OVER 


A PIKROSE SLUSHER HOIST gives its operator 
the maximum return for the human labour put 
at the back of it. Here we see one at work in a 
Canadian mine — working with nearly sixty years’ 
design and manufacturing experience behind it. 





AUSTIN HOPKINSON & COMPANY LIMITED 
Mining Engineers 
DELTA WORKS - AUDENSHAW - LANCASHIRE | ENGLAND 








THE LINCOLN IMP 


DETONATOR. 
BOX 


MEETS ALL STANDARDS OF 


SAFETY ¢ EFFICIENCY 


compartments, 
@ Only 10 compartments exposed at one time. 


@ Pclythene separators between detona- 
tors. 


* 
@ Box contains 20 detonators in separate | 


@ High duty polythene box ribbed for strength. 
Shockproof. 





@ No i b inner com- 
partments and the outside of the case. 
@ Nylon lid with finger grip and recess for 
employee’s number, etc. Shockproof. 
@ Lid is self-locking in central position. 


@ Heavy brass lock, which can be 
operated with standard firing key. 
@ Weighs only 15 oz. (without 
detonators). 
@ Strong Bele Loops incor- 


porated, integral with box. 
@ British made from British 4 








materials. 


@ No hinges or fixing 
screws. 

@ Smooth, 
easily 
cleaned 

surfaces. 


Any part can 
be replaced 
from stock. 


The Lincoln Imp Detonator Box is manufactured by 


GODFREY HOLMES 
(PLASTICS) LTD. 
WRAGBY, LINCOLN. TEL. Wragby 383/4/5 
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STANDARD WORKS 


Produced by 
MINING PUBLICATIONS, LTD. 


(Proprietors of The Mining Magazine) 


ROCK PRESSURE IN MINES 
by E. bE St. Q. Isaacson 
(Price, 45s. Postage: Inland, 1s. 6d.: Abroad, 2s. 3d.) 


FLOTATION PLANT PRACTICE 
Fourth Edition 
by P. RABONE 
(Price,40s. Postage : Inland, 1s. 6d. : Abroad, 2s. 3d.) 


WINIBERG’S METALLIFEROUS MINE 
SURVEYING 
Fourth Edition 
by R. C. A. Hooper 
(Price, 50s. Postage : Inland, 1s. 6d. : Abroad, 2s. 3d.) 


AN INTRODUCTION TO MINERAL 
DRESSING 


by E. J. PRyor 
(Price, 70s. Postage : Inland, 1s. 9d. : Abroad, 2s. 9d.) 


ASBESTOS 
Its Origin, Production and Utilization 
by W. E. SINCLAIR 
(Price, 50s. Postage : Inland, 1s. 6d. : Abroad, 2s. 3d.) 


DEEP MINING 
by J. SPALDING 
(Price, 40s. Postage : Inland, 1s. 9d. : Abroad, 2s. 7d.) 


MINE ECONOMICS 
Sampling-Valuation-Organization- 
Administration 
Second Edition 
by S. J. Truscott 
(Price, 40s. Postage : Inland, 1s. 6d. : Abroad, 2s. 5d.) 


VALUATION OF ALLUVIAL DEPOSITS 


(Second edition of Examination, Boring and Valua- 
tion of Alluvial and Kindred Ore Deposits.) 


by H. L. H. HARRISON 
(Price, 45s. Postage : Inland, 1s. 6d.: Abroad, 2s. 3d.) 


UNDERGROUND PRACTICE IN 
MINING 


Third edition 
by B. BERINGER 
(Price, 35s. Postage : Inland, 1s. 6d. : Abroad, 2s. 3d.) 


MINING TIPS AND GADGETS 
by J. SPALDING 
Price, 10s. Postage: Inland, 9d.: Abroad, 1s. 6d.) 


LOW-TEMPERATURE 
CARBONIZATION EXPLAINED 
by M. STUART 
(Price, 4s. 6d. Postage : Inland, 9d. : Abroad, 1s. 6d.) 


THE SALES ENGINEER 
by G. RIGG 
(Price, 5s. 6d. Postage : Inland, 10d. : Abroad, 1s. 9d.) 


Obtainable from— 


THE TECHNICAL BOOKSHOP, 
SALISBURY HOUSE, LONDON, E.C. 2. 
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You get extremely high collecting 
power when you use Xanthates from 
Dow. In many mills the world over, 
these Xanthates have secured maximum 
recovery with improved concentrate 
grade. Substantially non-frothing, they 
allow independent control of collector 
and frother which makes for improved 
economy. 

Dowfroth* 250 also widely increases 
profits of milling operations. By its 





DOW CHEMICAL INTERNATIONAL LIMITED 
Stationsplein 45 
Rotterdam, Holland 
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High collecting power secures maximum recovery — 


YOU CAN DEPEND ON 






rapid action and production of a live- 
lier froth, frother consumption may be 
cut up to 75%. Add to this proficient 
team of recovery chemicals Separan 
NP10, the Dow highspeed flocculant, 
which helps double (even triple) set- 
tling and filtration rates, thereby poten- 
tially increasing production capacity. 

For more information on Dow min- 
ing chemicals, contact your Dow repre- 
sentative or branch office in your area. 


*Trademark of The Dow Chemical Company, U.S.A. 


Separan NP10 is an improved Separan 2610. 


R. W. GREEFF & CO. LTD. 
Garrard House 
31/45, Gresham Street 
London E.C.2 
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ee en 
6-Ton, 120 cu. ft. Hudson Side Tip Wagon, in use overseas. 


ROBERT HUDSON LIMITED 


RALETRU X HOUSE, MEADOW LANE, LEEDS 


Getting the most 
from the mine 


Hudson’s have the facilities, the 
resources and above all the 
experience to supply the most 
efficient types of light railway 
and trailer equipment for any 
project in any part of the 


world. 


Telephone : Leeds 20004 Telegrams : Raletrux, Leeds Hud To} 4 | 


London Office : 30-34, Buckingham Gate, Westminster, S.W.1 


Works at Leeds, Benoni, Durban and Calcutta 








“WILFLEY” 


REGISTERED TRADE MARK 


CONCENTRATING TABLE 





THE WILFLEY MINING MACHINERY CO., LTD. 
ALLEN ROAD, RUSHDEN, NORTHAMPTONSHIRE 
Telephone : RUSHDEN 3340. Telegrams : WRATHLESS RUSHDEN 


LIGHT RAILWAY MATERIALS 
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mineral 
dressing 


RESEARCH AND TESTS ON MINERALS BENEFICIATION 
DESIGN OF ORE DRESSING MILLS 
DESIGN OF SPECIAL ORE DRESSING MACHINES 


MINERALS IDENTIFICATION . CHEMICAL ASSAYS 


SERVICE TECHNIQUE : 28, rueArthur Rozier-PARIS XIX’-Tel.. NORD18-54et 59-75 
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Contact 





| 





se 


co 


BRITANNIC ALLOYS Lop. 


FERRO-ALLOY MANUFACTURERS. 
STOWMARKET, 


Telephone, Telegram, or Cable: Stowmarket 340. 






BUILT TO LAST B.E.V. 


Day after day, year after year, BEV 
Electric Locomotives are giving con- 
tinuous service under the most 
rigorous conditions. In mines and 
quarries above ground and below, at 
home and overseas; BEV Electric 
Locomotives, with their strong 
welded frames, heavy duty axles 
and simple controls, provide max- 
imum efficiency with a minimum of 
maintenance at the lowest cost per 


ton mile. 


Acornfield Road, Kirkby Industrial Estate, Nr. Liverpool 
Telephone: Simonswood 2631/2 


and Broadway Court, Broadway, London, S.W.1. Telephone: Abbey 2272 
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SUPFOLE. 


WOLFRAM or MOLYBDENITE 
CONCENTRATES 








ELECTRIC LOCOMOTIVES 


WR 29. 





R29. 
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For Ore Treatment Service .. . 


poccccccco ie “ae en Se i Sin ie ie: tee nt i a. i: i: ss 


Consult 1.C.I. 














ee ee ee 


As manufacturers of ‘Cassel’ Brand Sodium Cyanide, and other chemicals used in 
extraction metallurgy and mineral dressing, I.C.I. has a considerable interest in ore- 
treatment processes. 

The I.C.I. Ore Treatment Laboratory, now well-known throughout the world, was estab- 
lished in 1930 to provide a sound scientific basis for the technical service the Company 
offers to the mining industry. In the 27 years of its existence, the laboratory has carried 
out investigations for more than 500 consultants and mining companies. The benefit of this 
experience is at the disposal of the industry. Particulars of this service and of the range of 


chemicals available can be obtained from: 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
LONDON, S.W.1 


CCI90 
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SPARKLING FILTRATES 
with ROVAC ‘Precoat’ Filters 


*Rovac’ Endflow Filter Design ensures consistent 
filtration rates under full range of operating conditions. 


Designed for the filtration of fine solids in liquid suspensions to give clear 
filtrates. The filter medium is a bed of diatomaceous earth, a blinded layer 
of which is removed on each revolution of the filter drum to give a clear 
filter surface for each cycle. 


® Consistent filtration rate 
® Sparkling filtrate 
® Increased filtration efficiency 






Full “free of charge” testing facilities available at our pilot plant. 


ATIONAL COMBUSTION (EXPORT) LIMITED 


Member Companies and representation throughout the world. 
LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE TERMINUS 2833 


WORKS: DERBY 
TGA 06 
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| COMPANY MEETINGS AND REPORTS SECTION 














RHODESIAN SELECTION TRUST GROUP OF COMPANIES 


Incorporated in Northern Rhodesia 


The following are abridgments of the Statements 
dated October 15, 1958, by the Chairman, Sir 
Ronald L. Prain, 0.B.E., circulated to the Members. 


RHODESIAN SELECTION TRUST LIMITED 


Mufulira paid an interim dividend and the 
directors have recommended a final dividend 
payable in December, the two totalling 3s. 3d. 


gross per share, which will mean an income to your 
company of £1,031,000 for the year. Administration 
and sundry expenses, less interest received, reduce 
this figure to about £915,000. There are no taxes 
payable on this income since we receive this income 
fully franked. Your board has proposed that 
£125,000 be transferred to general reserve. 

The distributable profit for the year amounts to 
£870,000. An interim dividend of Id. a share, less 
Rhodesian tax at 7s. 6d. in the pound, was paid. 
This interim represented all that this company 
could pay from the interim paid by Mufulira, which 
in itself must be considered as a token dividend. 

Your board now recommends the payment of a 
final dividend of 6d. gross, making a total for the 
year of 7d. gross, costing £825,000, thus resulting 
in a balance being carried forward of £45,000. 

Mutfulira 

Much planning has been carried out during the 
past year on the Mufulira West development plans 
and as a result some of the technical details have 
been amended, but there remains no change in the 
scheme as a whole in respect of production capacity 
or capital cost. The scheme is now expected to be 
completed in 1962 with the exception that the 
extension of the electrolytic refinery has been 
postponed. 

Chibuluma 

The Chibuluma report for the year appears to 
show a substantial profit on copper with considerable 
losses on cobalt, the two giving an overall profit of 
41,152,000 for the year. However, it has been 
decided to change the accounting system so as to 
present a somewhat fairer picture. This will result 
in showing less profits on copper and less losses on 
cobalt and you will appreciate that the change 
merely represents a_ redistribution of 
between our two main products. 

Even after making this change Chibuluma’s cost 
of producing copper should remain relatively 
satisfactory and should enable the company to earn 
substantial profits. The present state of the cobalt 
market remains depressed and Chibuluma will have 
to take a decision in regard to creating further 
treatment facilities in Rhodesia. This involves an 
assessment of the future market for cobalt and of 
its profitability for Chibuluma. If the decision is 
taken to proceed with this plant it will inevitably 
involve substantial capital expenditure. 


ROAN ANTELOPE COPPER MINES LIMITED 

Throughout the year we operated on a curtailed 
production programme, as our contribution towards 
the correction of the overall world copper position. 
Our curtailment was to a rate equivalent to 90°, 
of our capacity, giving a target for the year of 


costs as 


80,000 long tons of copper. In fact, production 

amounted to 79,931 tons. The average cost of 

production decreased from £156 to £138 per ton. 
Financial Results 

Sales for the year amounted to 77,444 long tons. 
The average price at which our copper was sold was 
£177 per ton, a decrease of £74 per ton compared 
with the previous year. The profit margin per ton 
of copper decreased from £95 for the previous year 
to 439 for the year under review and on this basis 
the gross profits amounted to £2,920,000. After 
deducting the decrease in the value of copper stocks 
amounting to /398,000 net interest and miscel- 
laneous items brought this profit to £2,972,000. 

Tax liability amounts to (870,000. The appro- 
priation for replacements reserve is £650,000, and 
to general reserve £625,000. 

After making the appropriations already referred 
to and some minor adjustments in respect of loan 
stock redemption reserve and the balance brought 
forward, the balance available for dividend is 
£946,000. An interim dividend of 1d. per share, less 
taxes, was paid last July and the recommendation 
for the final dividend is 4d. per share, less taxes. 

Mine and Refinery 

it is our present policy to continue to operate 
on a curtailed basis of 90°, of capacity and this 
will again give us a target of 80,000 long tons for 
the current year. Ore reserves are 95,191,000 tons. 

The construction of the first stage of the Ndola 
Refinery was virtually completed during the year. 
The second stage is expected to be ready in 1960. 

The cost of this project which was originally 
estimated at about /4-5 m. is now estimated to be 
nearer 4/5 m. Provision has already been made for 
your company to subscribe 43 m. and_ British 
Insulated Callender’s Cables Limited {1-5 m. The 
over-expenditure will mean that further finance has 
to be raised, but it is not at present expected that 
there will be a further call on the shareholders of 
the refining company, as arrangements have been 
made for temporary borrowing from banks which, 
together with a ploughing back of refinery profits 
for a short period, should ensure the provision of 
the necessary finance. 

Industrial Relations 

Discussions were proceeding at the end of the 
vear between the copper mining companies and the 
European Mine Workers’ Union on proposals which 
the companies had put forward with a view to 
improving efficiency and effecting economies in the 
industry. 

Negotiations on the question as to whether certain 
individual jobs should in future be carried: out by 
artisans, or could be done by other employees, 
continued with only minor success and eventually 
broke down in August when the Union rejected 
the companies’ proposals in respect of 22 jobs which 
remained under dispute including all the more 
important which had been at issue. 

The companies informed the Union that they 
had no alternative but to implement these proposals 
forthwith, pointing out that matters of principle 
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were involved, including the duty of management 
to conduct operations in the way in which it 
considers to be most efficient. 

The Union, which had shown little disposition to 
negotiate on any of the 22 jobs, immediately 
instructed its members not to cairy out any of the 
disputed jobs and as a result a number of men who 
refused to perform tasks allocated to them had to 
be discharged by the companies. 

On September 9 the Union held a strike ballot 
and despite a number of compromise offers made 
by the companies, called a strike with effect from 
midnight on September 12. 

At the time this statement goes to press the strike 
is in its fifth week and negotiations are proceeding 
between the Copperbelt companies and the Union 
under an independent chairman. In the circum- 
stances it would be difficult for me to say more now 
and I must reserve comment for a later occasion. 

Revisions were made during the year to the 
European employees’ bonus scheme and as from 
July 1 African employees have also been included 
in the revised scheme on exactly the same basis. 

Since the end of the year the European Union 
has reverted to a claim left unresolved in January, 
1958, for an all-round wage increase of 15%. 

The African Union has also requested the re- 
opening of conciliation proceedings, adjourned in 
September, 1957, on its claim for a wage increase 
for all ticket-paid employees. Government has 
accepted the request but no date has yet been fixed 
for the resumed proceedings. 


Copper Marketing 

During the year the price of cash copper on the 
London Metal Exchange fluctuated between 
£160 10s. and £222 15s. per ton. At the beginning 
of the financial year it was £216, reaching a low 
point of £160 10s. in February, 1958, and ending 
the year at £197 5s. By mid-September, before the 
influence of the strikes in Rhodesia and Canada 
began to be felt, the price was about £210 per ton. 

The demand for copper in Europe has been 
maintained and premiums of up to /10 per ton 
over the London Metal Exchange quotation have 
been paid regularly for physical delivery of electro- 
lytic wirebars. The fact that the London Metal 
Exchange does not reflect these premiums is an 
unsatisfactory state of affairs for those producers, 
and this includes most major producers, who sell 
some part of their output on the basis of the London 
Metal Exchange quotations. This is perhaps 
inevitable so long as the London Metai Exchange 
contract leaves the delivery options to the seller. 

In my opinion it is most desirable that a further 
attempt be made to introduce a London Metal 
Exchange contract under which buyers will have 
the option of specifying the type of copper they wish 
to receive. Until this is done I fear that the London 
Metal Exchange contract may continue to reflect a 
discount price and this, in the long run, is not a 
state of affairs which is conducive to maintaining 
the international reputation of the Exchange. 


World Production and Consumption 
There is a general feeling in the copper industry 
that the prices of last February represent the 
bottom of the decline which began in March, 1956, 
and that the subsequent improvement is_ the 


beginning of a period of greater stability. This 
situation has probably been brought about by two 
factors. The first was the continued good demand 
in Europe at a time when consumption in America 
was running at an unexpectedly low figure, and the 
other is the extent of the voluntary curtailment 
undertaken by most of the bigger copper producers 
of the free world. 

Since my statement last year these curtailments 
have become more numerous and more important, 
resulting at one time in a total free world curtail- 
ment at an annual rate of over 450,000 tons of 
copper. Some of these curtailments have since been 
relaxed but, generally speaking, the producers of 
the free world are still imposing on themselves some 
restriction of output. 

I expressed the opinion last year that if the 
majority of larger producers adopted this course 
the degree of curtailment then necessary to balance 
the statistical picture might not be unduly great, 
and also the opinion that production restriction 
appeared to present the best chance of stabilizing 
the copper position as compared with the various 
other suggestions which have been made from time 
to time for a solution of this problem. 

I believe that the events of the past year have 
justified this view, and that the copper industry 
may be putting its house in order by the soundest 
and least painful method. It seems elementary that 
when you have too much of any commodity the 
simplest solution is to produce less until more is 
consumed. This solution is not one, unfortunately, 
which can be readily applied by all industries but 
where mining is concerned it appears to be the 
quickest and most effective method of correcting a 
statistical imbalance. 


Conclusion 

The copper industry is just emerging from a 
period of difficulty such as inevitably accompanies 
a drastic fall in price, but thanks in a large degree 
to its own exertions it is now beginning to build up 
the industry on a sounder basis. It is impossible, if 
one is impartial, not to view this period as having 
been a healthy factor in the development of the 
industry, as it has brought realism to the production 
side of the industry and renewed confidence to the 
users of the metal. 

In the short view, much will depend on the 
course of business activity in Europe and America 
during the coming months ; copper appears to be, 
however, in a sounder position than it was a year 
ago and perhaps sounder than certain other com- 
modities, and is well placed to take advantage of 
increased business activity. 

However, mining is a long-term business requiring 
planning many years in advance and its health or 
otherwise should not be judged by results over a 
short period. Taking the longer view, I have always 
expressed faith in the future of the copper industry 
and nothing has transpired to change that view. 
In fact the studies we regularly make of this subject 
indicate the possibility of a greatly expanding use 
of the metal, though always with one important 
qualification, namely that the price of the metal 
must not be allowed to run away upwards beyond 
the various points at which substitution is certain 
to occur. These points are not static and they vary 
from use to use. 
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The solution would appear to lie in the ability of 
the mining industry to produce enough copper to 
meet the expanding consumption of the world, and 
yet not hesitate from time to time to adjust this 
production rate at periods of low consumption ; 
in this way it might be possible to avoid the swings 
in price which have characterized the past seven or 
eight years. Provided that the copper industry has 
learned this lesson and is prepared to take steps to 
prevent such occurrences again, it does seem to me 
as if copper has prospects which few other com- 
modities can equal in promise. 


MUFULIRA COPPER MINES LIMITED 
(The Chairman’s remarks under the headings 
Industrial Relations, Copper Marketing, World 
Production and Consumption, and Conclusion are 
similar to those contained in his statement to the 

Stockholders of Roan Antelope Copper Mines.) 


Results for the Year 

Throughout the year we operated on a curtailed 
production programme as our contribution towards 
the correction of the overall world copper position. 
Our curtailment was to a rate equivalent to 90% of 
capacity, giving a target of 93,000 long tons of 
copper. In fact production amounted to 92,994 tons. 

The average cost of production decreased from 
£147 per ton to £136 per ton of electrolytic copper. 

Sales for the year amounted to 88,847 long tons. 

The average price at which our copper was sold 
was £188 per ton, a decrease of £71 per ton compared 
with the previous year. The profit margin per ton 
of copper decreased from £114 for the previous year 
to £52 for the year under review and on this basis 
the gross profits amounted to £4,178,000. To this 
has to be added the increase in the value of copper 
stocks, amounting to £277,000. Interest earned, 
less interest paid and minor items brought this 
profit to £4,900,000. 

Tax liability on this profit amounts to £1,430,000. 
The appropriation for replacements reserve is 
£750,000, which compares with £1,500,000 in the 
previous year. The replacements reserve at the end 
of June, after making this appropriation, amounted 
to £1,387,000. The appropriation to general reserve 
has been put at £1,250,000. 

After making the appropriations already referred 
to and some adjustments in respect of previous 
years’ taxes and the balance brought forward, the 
balance available is £1,679,000. An interim of 
8d. per share, less taxes, was paid, and a final 
dividend of 2s. 7d. per share, less taxes is 
recommended. 


Mine Position 

This month sees the completion of the first 25 
years of production at Mufulira, during which time 
we have produced approximately 1,680,000 long 
tons of copper at an historic value of £237 m. 
Ore reserves stand to-day at 169 m. tons. 

It is our present policy to continue to operate on 
a curtailed basis of 90%, of capacity and this will 
again give us a target of 93,000 long tons of copper 
for the current year. ‘ 

The main constructional activity at the mine 
continues to be in respect of the Mufulira West 
development expected to be completed in 1962 with 
the exception that the extension of the electrolytic 



































































refinery has been postponed owing to favourable 
opportunities for continuing temporarily the ship- 
ment of fire refinable grade copper. 


CHIBULUMA MINES LIMITED 

The mine maintained an average production rate 
of over 40,900 tons of ore per month. The grade of 
ore was 4-70°% copper. 

Copper from mine production was 17,861 long 
tons. The stock of copper concentrate which 
existed at the beginning of the year was smelted, 
resulting in a further production of over 9,000 tons. 
The total saleable output was thus 27,177 long tons. 


Cobalt Production 

The cobalt treatment plant at Ndola operated 
throughout the year. The process there consists of t 
the conversion of a cobalt/copper concentrate into 
a cobalt/copper matte which is shipped to Belgium 
for final conversion into cobalt and copper. 

The cobalt matte production at Ndola for the 
year was 6,645 tons. The rate of production is 
expected to reach 1,100 tons per month. Costs, as 
was only to be expected with an erratic production, 
were higher than anticipated. Including overseas 
costs and refining charges, and mineral royalties, 
but after crediting revenue from the sale of 675 long 
tons of copper, recovered as a by-product, the cost 
of production per pound of cobalt metal averaged 
just over 19s. on a delivered U.S.A. basis. ' 


Results for the Year 

Copper sales during the year totalled 27,210 long , 
tons at an average price of {177 per ton. 

As far as cobalt is concerned we are utilizing our 
production at present to meet the greater part of 
our annual obligation to the U.S. Government 
in respect of loan repayment. In this way we 
delivered 587 long tons of cobalt metal valued at 
£936,000. 

The gross trading profit was £1,543,000 and the 
net profit (1,352,000 on which no tax is payable on 
account of the tax laws applying to new mines. 

Under the terms of our agreement with the U.S. 
Government during the past year we delivered 
copper to the extent of 2,500 long tons and cobalt 
to the extent of 1,315,000 lb., together aggregating 
a value of £1,530,000. The loan was reduced at 
June 30, 1958, to 43,973,000. 

The board has appropriated £200,000 for replace- 
ments, and £1,150,000 for general reserve. 


Technical Plans 

There is no plan for Chibuluma to create its own 
smelting facilities for copper, nor is any problem 
anticipated in the near future over the ability to 
have concentrates smelted elsewhere on the Copper- 
belt for the production of final metal. 

As far as cobalt is concerned, at present we are 
exporting overseas an intermediate product, namely 
matte, and in the long run this is a costly process 
as our matte contains only about 10%, cobalt. 
Your board therefore has under constant considera- 
tion the question of creating further treatment 
facilities in Rhodesia, but no conclusion has yet 
been reached in this respect. 

The ore reserves amount to 8-6 m. tons, the grade 
of which is 5-15°%, copper and 0-23°, cobalt. 
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WEST WITWATERSRAND AREAS, LIMITED 


(Registered in the Union of South 


Africa) 


Mr. P. S. Hammond’s Review of Operations 


The twenty-sixth annual general meeting of 
West Witwatersrand Areas Limited will be held 
on December 23 in Johannesburg. 

The following are extracts from the 
by Mr. P. S. Hammond, the chairman, 
been circulated to members : 

During the 12 months ended June 30, 1958, 
your company’s revenue from investments again 
increased substantially and the net profit was 
£1,264,431 compared with £986,679 for the previous 
vear. 

During the current financial year your company 
acquired the total issued capital of New Con- 
solidated, Free State, Exploration Company 
Limited. 

Blyvocruitzicht Gold Minii.g Company Limited 
The percentage payability improved slightly but 
there was a-decrease in gold and uranium values as a 
result of a smaller proportion of reef exposures 
in the high grade zones of the lower levels. 

Production of gold and uranium was higher and, 
in spite of increases in working costs, there was an 
improvement in the total profit for the year. Divi- 
dends totalling 2s. per share were paid. 

Doornfontein Gold Mining Company Limited. 
Further good progress was made at the Doornfontein 
mine, where there was a substantial increase in the 
production of gold and uranium. The total working 
profit was £2,432,237, an increase of £483,159 over 
the comparable figure for the previous year. Divi- 
dends totalling 2s. per share were paid, as compared 
with the initial dividend of 6d. per share. 

Libanon Gold Mining Company Limited. 
Development results on the Main Reef and Venters- 
dorp Contact Reef were satisfactory and higher than 
average values were disclosed on the Ventersdorp 
Contact Reef in the area south of No. 2 Shaft. 
The dividend rate was maintained and two divi- 
dends totalling 7d. per share were paid. 

Venterspost Gold Mining Company.—Opera- 
tions were adversely affected by an underground 
fire which took place in June, 1958. After allowing 
for a recovery under the loss of profits insurance 
policy the net profit was lower than that for the 
previous year, but the dividend rate was maintained 
at Is. 9d. per share for the year. 

West Driefontein Gold Mining Company Limited. 
Gold and uranium production increased at West 
Driefontein and the working profit reached 
£7,699,440, compared with 47,344,098 for the 
previous 12 months. Development values were 
lower than for the previous year, owing to the 
considerable proportion of footage accomplished 


statement 
which has 


in the vicinity of No. 3 Shaft where values on the 
Carbon Leader, as was expected, are below average, 
but there was a further substantial increase in the 
tonnage of the ore reserve. Dividends were increased 
by Is. to 7s. 3d. per share and prospects for further 
increases in annual dividend distributions remain 
favourable. 

Rapid progress was made during the year under 
review at the Western Deep Levels property with the 
shaft-sinking programme and with the erection of 
surface equipment. An issue of 4,750,000 “ A’ 
shares of #1 each is proposed in the near future. 

Harmony Gold Mining Company Limited.—An 
expansion programme is being carried out and it is 
intended to raise the normal capacity of the gold 
plant to 200,000 tons per month by the beginning 
of 1960. The extension to the capacity of the 
uranium treatment plant from 80,000 to 120,000 
tons per month is nearing completion. 

Free State Saaiplaas Gold Mining Company 
Limited.—Excellent progress has been made with the 
sinking of two vertical shafts. At No. 1 Shaft the 
Basal Reef intersected at 5,394 ft. disclosing an 
average value of 702 in.-dwt. No. 2 Shaft inter- 
sected the Basal Reef at a depth of 5,960 ft. dis- 
closing an average value of 257 in.-dwt. Production 
is expected to commence during July, 1960, at an 
initial rate of 50,000 tons per month. 

After commenting on the steps already taken and 
to be taken to widen the company’s interests and to 
extend the spread of its share investments, the state- 
ment referred to the proposal to increase the 
authorized capital to 1,187,500 and to raise 
41-7 million by an offer of shares early in 1959. 

The statement concluded : 

Your company’s dividend income from its share- 
holdings in the five producing mining companies on 
the West Wits Line has increased steadily since 
1948 and further increases in revenue from these 
sources may be expected. Your company’s dividend 
income is already being augmented by dividends 
from its recently acquired indirect holding in 
Harmony and also within the next few years it is 
expected that revenue will accrue from its indirect 
holding in Free State Saaiplaas. In due course the 
investment of the funds it is now proposed to raise 
will also contribute to the income of the company. 
An assessment of the future prospects of your 
company indicates that, after taking into account 
the increase in the issued capital of your company 
now proposed, it should be feasible during the next 
few years to make further improvements in the rate 
of your company’s annual dividend distributions. 














| ASSISTANT PLANT SUPERINTENDENT required for 

Applicants should be Graduates in metallurgy or mineral dressing with experience of some 
(preferably all) the following : base metals flotation, gold cyanidation, fluo-solids roasting of sulphide 
Starting salary £1,500 per annum inclusive ; free 


concentrate. Research experience an advantage. 


passages and accommodation ; pension scheme ; tours of 30 months. 
particulars to Personnel Officer, Colonial Development Corporation, 33 Hill Street, London, W. 1, 


| quoting serial 350. 


MINE in EAST AFRICA. 


Apply in writing giving full 
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CONSOLIDATED AFRICAN SELECTION TRUST LIMITED 


A SATISFACTORY YEAR’S TRADING 
MR. A. CHESTER BEATTY REVIEWS RESULTS AND OUTLOOK 


The 34th Annual General Meeting of Consolidated 
African Selection Trust, Limited, will be held on 
December 12 at Selection Trust Building, Mason’s 
Avenue, London, E.C. 2. 

The following is the statement by the Chairman, 
Mr. A. Chester Beatty, which was circulated with the 
report and accounts for the year ended June 30, 
1958 : 

Our consolidated gross profit for the year ended 
June 30, 1958, amounted to £2,677,000, compared 
with £2,197,000 for the previous year. The net profit 
after providing for taxation and adjustments was 
£1,494,000, compared with £1,015,000. 

The satisfactory increase in the net profit was due 
principally to higher revenue from the sale of our 
diamonds and to a lower effective rate of tax as a 
result of the parent Company and our principal 
subsidiary company, Sierra Leone Selection Trust, 
becoming qualified as Overseas Trade Corporations. 

The sum of £100,000 has been transferred to 
Reserve for Prospecting and Development and the 
year’s expenditure on prospecting outside our mining 
areas, amounting to /57,000, has been charged 
against it. In view of the expenditure on new plant 
and equipment authorized during the year, £200,000 
has been transferred to General Reserve. 

An interim dividend of 9d. per share was paid in 
June and we have recommended the payment of a 
final dividend of Is. 9d. per share, making a total for 
the year of 2s. 6d., less income tax, which is 
equivalent to last year’s distribution on the smaller 
issued capital. The unappropriated profit carried 
forward has been increased by £321,000 to £869,000. 

The net profit for last year is the highest we have 
achieved and would have permitted the payment of 
a higher final dividend. Having regard to the 
improvement in the company’s position and in order 
to keep profits tax to a minimum, the Board has 
declared a special interim dividend of Is. per 
share in respect of the year ending June 30, 1959. 
This special dividend will require a sum of £349,000 
and will be paid simultaneously with the final 
dividend. The regular interim dividend will be con- 
sidered in May, 1959. 


Operations in Ghana 

Production results for the year show a 10°) 
increase in yardage treated compared with last year, 
at a slightly improved overall grade. 

The new plant at Anincheche is making good 
progress. The first half of the plant was completed 
at the end of June, 1958, and started production 
five months ahead of schedule. It is now estimated 
that the total cost of the completed project, 
including housing and other services, will be in the 
region of £900,000 instead of £800,000 which 
I forecast last year. It is hoped that the whole 
plant will be completed before the end of 1960. 

Political Developments.—Our relations with 
Ghana Government have continued to be 
satisfactory. 

In his last budget speech the Minister of Finance 
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referred to proposals which, if given effect in law, 
would eventually require the company to sell its 
diamond production from Ghana in the Accra 
Diamond Market. These proposals are receiving our 
earnest consideration. 

In February, 1958, a Commission of Enquiry was 
set up to investigate timber and mining concessions 
in Ghana. The Commission sat from March to 
September and received evidence from landowners 
and concession holders. The company presented the 
Commissioners with a comprehensive set of 
memoranda and reports on its position as one of the 
major concession holders. The Commission’s final 
report is in the course of preparation but will not be 
published before the end of the year. 

Training.—I have repeatedly stressed the 
importance of technical training of Ghanaians 
because the rate at which we can place Ghanaians 
in positions of responsibility on our mines without 
loss of efficiency, will largely depend upon the 
availability of trained personnel. 

Forty apprentices are at present in our Trade 
Training Centre for artisans and 12 young men of 
suitable education will shortly start on our senior 
staff training course. In addition, we have at the 
moment 12 Ghanaians in the United Kingdom on 
various technical courses. These training schemes 
are expensive, the capital cost so far being about 
£50,000 and the operating expenditure around 
£20,000 per annum, but I consider that this heavy 
expenditure is essential so that we can make an 
appropriate contribution towards training Ghanaians 
to play the fullest part in the technical side of our 
operations. 

Operations in Sierra Leone 

Production results for the year show a 
increase in yardage treated and also a slight increase 
in grade. A notable contribution towards this 
achievement was made by the new plant at Tongo, 
which has been in full production since mid- 
November, 1957. The total cost of this plant, 
including houses and other services, was within the 
original estimate of £550,000. 

A further wage increase was awarded during the 
year under review. Yet another increase was con- 
sidered in August, 1958, and was the first such claim 
to be rejected since the present statutory wage 
negotiating machinery was set up after the war. 
I hope that the rejection of this claim by the Wages 
Board will lead to a levelling off in the labour costs 
of the mining industry in Sierra Leone, which during 
recent vears have risen at an alarming rate. 

Training.—Parallel with the schemes which have 
been introduced in Ghana, our policy on Africaniza- 
tion in Sierra Leone is being pursued on similar lines 
through the operation of the Trade Training School 
at Yengema and by financing the training in the 
United Kingdom of a number of employees 

The Problem in Kono 

The larger police force authorized by the Sierra 

Leone Government for operation in our areas has 
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resulted in a greater degree of control throughout 
a large part of the year, but all the measures required 
by the police to protect our leases were not made 
available by the Government. The local situation 
has also been aggravated by the issue to African 
diggers of large numbers of licences to mine diamonds 
in the areas surroundiny our leases, irrespective of 
the ground available. As a result, security began to 
deteriorate in July. By last month the situation was 
again out of control, with mining by large con- 
centrations of illicit miners taking place inside our 
central reserve areas. . Incidents of violence, both 
against the police and against our own security 
forces, were frequent. As a result of the strongest 
representations by the Company and by the police 
themselves the Government took action and this 
latest breakdown in law and order is now being 
brought under control. Once again the Government 
was warned of the growing danger beforehand but 
was slow to assert its authority in the face of local 
political agitation and unrest. It is regrettable to 
record that each time such a crisis occurs, calling for 
firm action on the part of the Government, the 
necessary remedial steps are only taken after con- 
siderable damage has been done. 

It is significant that this latest outbreak of civil 
disobedience was largely instigated by the Kono 
people themselves and not by foreigners in the area, 
as in previous years. In my statement last year 
I said that a means had to be found to satisfy the 
aspirations of the Kono people in the district where 
we operate. Although law and order must be fully 
re-established before anything can be done, physical 
security alone may not be a constructive solution. 
We are glad to examine, without prejudice to our 
agreements, any schemes which the Government may 
propose with a view to establishing a lasting solution 
to the problem in Kono. 


Taxation 

Overseas Tvade Corporation. — We reported 
through the Press last January that both this 
Company and Sierra Leone Selection Trust had 
qualified as Overseas Trade Corporations pursuant 
to the Finance Act, 1957. This has resulted in an 
initial and non-recurring benefit of approximately 
£290,000 and less tax will be payable in future. 

United Kingdom Profits Tax.—I welcome the pro- 
visions in the Finance Act, 1958, removing the two- 
tier profits tax system and replacing it by a tax at a 


flat rate of 10°. This provision will go a long way 
towards simplifying the hitherto complicated system 
and will, I believe, produce a more equitable result. 
Although the Company, as an Overseas Trade 
Corporation, is now exempt from United Kingdom 
tax on its trading profits, we must still pay tax on 
our investment income and, in respect of this, the 
new profits tax will result in an appreciable tax 
saving. 

The new legislation came into effect on April 1, 
1958, and in respect of the three months to June 30, 
1958, there is a saving of profits tax of approxi- 
mately £35,000. Ina full year there will be a greater 
saving, the amount of which will depend upon 
future results and dividends. 

Ghana.—Although its full effect on the Company 
cannot as yet be ascertained, it is heartening to note 
the reduction in the rates of tax on companies 
recently announced in Ghana. It is plainly desirable 
that Ghana should offer favourable taxation con- 
ditions in order to attract capital, and the reduction 
in the rates of tax is calculated to do this. 

A Bill to replace the Ghana minerals duty by a 
profits tax was presented to the Ghana Parliament 
last year, but owing to opposition it was withdrawn 
by the Government. The Minister of Finance 
announced in his budget speech this year that the 
Bill will be re-introduced. The benefit which would 
result to this Company from the acceptance of the 
Bill has been reduced as a result of the Company’s 
status as an Overseas Trade Corporation but the 
change would nevertheless be of bene‘it to us. 


Future Outlook 

It would appear that the world sales of diamonds 
during 1958 will be below the record figures attained 
in 1957, but I am confident that we may look 
forward to another satisfactory year’s trading. 

The accounts for last year reflect a sound financial 
position and, as already mentioned, a special interim 
dividend for the current financial year is to be paid 
with the final dividend recommended for last vear. 
Provided there is no serious deterioration in the 
security position in the Sierra Leone lease areas, 
I think we can expect trading results for the current 
iinancial year to be no less favourable than those of 
the past year. 

Finally, I should like to record my appreciation 
and thanks for the services rendered during the year 
by our management and staff both at home and 
overseas. 
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WANKIE COLLIERY COMPANY, LIMITED 


(Incorporated in Southern Rhodesia) 


Levelling off in Demand for Coal in Rhodesia 


Mr. T. Coulter Reviews Long-term Prospects 


The following are extracts from the statement by 
the chairman, Mr. T. Coulter, which has been circu- 
lated with the report and accounts for the year ended 
August 31, 1958 : — 

Accounts 

The profit for the year amounted to £1,369,351 
after providing for depreciation, debenture interest, 
debenture trustees’ fees, and directors’ emoluments, 
but before taxation. This compares with a figure of 
£1,227,030 for 1957. Taxation absorbed £315,000 
and a sum of £140,000 was transferred to taxation 
equalization reserve. 

To the profit figure for the year has been added 
£180,319, being the net amount placed to a special 
surplus revenue reserve at the end of last year after 
providing for taxation on a gross amount of £288,511 
pending a settlement of the company’s claim for an 
increase in the basic cost of production as affecting 
the margin of profit per ton. 

In conformity with the terms of the price agree- 
ment an amount of £385,000 was transferred to 
general reserve, which now stands at £1,655,000. 

The total distribution to shareholders for the year 
was £659,726, which represents Is. 3d. per share and 
compares with Is. 1$d. per share for the previous 
year. 

The company’s income, although primarily 
dependent on its coal mining activities, is not solely 
made up from coal revenue. An increasing factor is 
the interest received from investments, loans, and 
deposits which, with sundry revenue from our other 
activities and after allowing for taxation, represents 
at least 3d. per share in the make-up of the dividend 
for the year. 

Capital expenditure on fixed assets during the year 
amounted to £254,061. The balance sheet shows 
fixed assets totalling £7,858,324. 

Current assets (excluding stocks and stores), at 
£3,899,914, as against current liabilities of (1,194,813, 
indicate a surplus of £2,705,101. 


Sales 
During the year there has been a levelling-off in 
coal and coke demand within the Federation. The 
following tabulation gives a comparison of sales 
including export for the past three years ended 
August 31 :— 


1956 1957 1958 

Tons Tons Tons 
Coal . . $3,695,356 3,945,378 3,911,891 
Coke 242,848 272,239 242,517 


There has been a small decline in output as com- 
pared with the previous year. As the company is 
now equipped to its contractual output capacity of 
over 5,000,000 tons of coal per annum, this break 
in the rising trend is an indication of the considerable 
gap which still must be bridged before the company’s 
capital assets can be exploited to the full. 

It is disappointing that it has not been possible 
to take better advantage of the increased availa- 
bility of railway trucks to step up export sales. This 
would help to absorb surplus production capacity 


and to bring down unit costs at the collieries. 
Unfortunately the railage position has only per- 
mitted the company to enter the export market ata 
time of growing world coal surpluses and it has 
proved extremely difficult to build up satisfactory 
export connexions. Our agents are nevertheless 
pursuing the matter energetically and we hope that 
the level of exports last year may be improved upon. 


Coal Price Agreement 

The company’s claim in regard to the basic cost of 
production as affecting the margin of profit per ton 
in terms of the price agreement was submitted to 
arbitration in December last. In the course of this 
arbitration a settlement was reached and sub- 
sequently approved by the Southern Rhodesia 
Parliament. 

The effect of this settlement was that the com- 
pany became entitled to retain the amount of 
£288,511 less tax, which was placed to a special 
surplus revenue reserve at the end of last year. The 
settlement also provided for an increase in the basic 
cost per ton of Is. 6d. This increase became effective 
from September 1, 1957, and the basic cost per ton 
was therefore advanced from 13s. 6d. to 15s. with 
effect from that date. In future the basic cost per 
ton is to be varied in proportion to changes in the 
average annual consumer piice index figure for 
Southern Rhodesia, thus avoiding obscurity in the 
interpretation of the original clause which led to the 
necessity for arbitration. 


Mining Operations 

Early this year a careful study was made of future 
coal demands in the Federation, including the 
probable effect of the Kariba hydro-electric scheme 
coming into operation. It seems clear from this 
examination that the company will not be called 
upon in the foreseeable future to utilize the full 
capacity of its collieries and it is estimated that the 
maximum possible demand up to the start of power 
generation at Kariba in 1960 will not exceed a rate 
of some 4,500,000 tons per annum. 

Thereafter we must naturally expect a reducing 
demand from thermal power stations and the rail- 
ways but this should be offset gradually by 
increasing demands from other users as the economy 
of the Federation expands. 

It was decided in March to close down No. 1 
Colliery and place it on a care and maintenance 
basis to bring the output capacity and establishment 
at Wankie more into line with existing and probable 
future coal demands. 

Nos. 2 and 3 Collieries, operating on double shift, 
have a combined capacity of over 4,500,000 tons per 
annum and can deal easily, therefore, with the 
current level of demand and any probable increase 
occasioned by additional export sales. 

The company’s sales tonnages to the copperbelt 
for September, during approximately three weeks of 
which month strike conditions existed, were some 
30,000 tons below normal. 
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The lower level of demand means that unit costs 
of production will continue to run at a higher level 
than would otherwise have obtained and this must 
inevitably atfect the selling price of coal. 

In addition, in terms of the price agreement, 
the annual redemption of the company’s debenture 
stock commences during the year ending August 31, 
1959, and provision is made for an increase in 
the profit margin from 5s. 3d. to 5s. 9d. per ton 
with effect from September 1, 1958, to meet this 
obligation. 

The combined effect of these two items will 
unfortunately necessitate an increase in the average 
selling price to 19s. 6d. per ton with effect from 
November | this year. 


General 

The health of the community at Wankie has 
remained good. Relationships with our employees, 
both African and European, have also remained on a 
very satisfactory basis. The extensive investigations 
carried out over the past two years with the 
assistance of the Lurgi-Ruhrchemie combination 
into the commercial possibilities of establishing an 
oil-from-coal industry at Lubimbi clearly indicated 
that the scheme as originally envisaged would ai 
best be only marginally profitable under present-day 
costs and market conditions. Our efforts are being 
directed towards the examination of various 
alternatives and these investigations are being 
actively pursued. 





THE RENONG TIN DREDGING COMPANY, LIMITED 


Sir John Hay on Effects of Tin Restriction 


The forty-fifth annual general meeting of the 
Renong Tin Dredging Company, Limited, will be 
held on December 11 at 52-54 Gracechurch Street, 
London, E.C. 

The following is an extract from the circulated 
statement of the chairman, Sir John Hay 


Accounts 

In spite of the stifling effect of enforced restric- 
tion of production, the company’s profit for the last 
financial year was only fractionally below that for 
the previous year. To put comparison into proper 
focus however, it must be recalled that in 1956-57, 
No. 2 dredge was engaged for a long period in 
working through rough, near-barren ground to a 
new dredging site, causing mining expenditure to be 
abnormally high and revenue abnormally low. 
In the last few months of 1957, there was every 
indication of a recovery in the profit ratio, but this 
prospect vanished when we were confronted with the 
necessity of putting the dredges on short-time 
working in order to comply with the restriction 
regulations. Although profit for the year under 
review at /53,396, before charging taxation, 
appears comparatively good, in considering their 
recommendation as to the rate of dividend the 
Board felt that heed must be given to current 
conditions and circumstances. As the directors’ 
report records, production has been cut to 43%, 
of assessed capacity, only one of the three dredges 
is now at work, and it will be hard indeed to 
earn a profit after allowing for maintenance 
and upkeep of the closed-down dredges and the 
expense involved in the retention of key staff and 
labour in unproductive employment. Taking all 
these factors into account the board have neverthe 
less felt justified in recommending an ordinary 
dividend of 6d. net per 2s. unit. 


Mining Operations 
The direct result of restriction upon the opera- 
tions of this company’s dredges has been severe 
indeed. At Jinjang, very high value ground was 
unexpectedly encountered in December and January, 
with the result that the export quota for that mine 
was fulfilled early in the first quota period before the 


end of which a substantial stock of tin ore was built 
up in addition. As a result, it became necessary to 
close the dredge, initially for one day in seven, but 
later on more frequently and operations were 
continued on this unsatisfactory and expensive 
basis until the end of the financial year. Even so, 
the rate of recoveries remained consistently higher 
than estimated bore-hole values and the stock of tin 
ore on the mine inevitably increased until, by the 
end of the financial year, it had reached the maxi- 
mum permissible under the Malayan Tin Control 
Ordinance. At Rasa, the introduction of restriction 
and the lower price of tin metal combined to render 
the continuance of operations unremunerative and 
No. 3 dredge was closed down on May 22. No. 2 
dredge following suit on June 5. The quotas for all 
three dredges have been grouped, and the Boards’ 
policy of confining mining operations to Jinjang 
should allow the stock of ore at that mine to be 
gradually disposed of and more economic working 
resumed. 


Tin Restriction 

Whether stabilisation schemes for world com- 
modities with all their paraphernalia in the form of 
Buffer Stocks, buying and _ selling within pre- 
determined limits supported by control over output, 
are suited to our modern economy, is an intriguing 
subject, but not one that can be examined here. 

The defects of the Tin Scheme were early made 
evident. It was not comprehensive. It failed to 
adhere to its first modest aims and raised the floor 
price against the prevailing downward trend. 
After much tribulation involving a measure of 
restriction far in excess of anything originally 
imagined and the accumulation of stocks beyond the 
capacity of the industry to finance, the floor price 
has at last been reached and maintained. 

The history of the Tin Scheme so far, however, 
would seem to lend support to the view that had 
producers been left to their own devices, the 
efficient producer would have fared better, produc- 
tion as a whole would have been more economic, 
stocks would have been at a more manageable level, 
and the industry would not be enmeshed in the 
rigidities of a scheme from which it will be difficult 
to extricate itself. 
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RHODESIAN ANGLO AMERICAN LIMITED 


(Incorporated in Northern Rhodesia) 


REDUCED INCOME FROM 


COPPER 


MINING INTERESTS 


Mr. F. H. Oppenheimer on Economic Developments in the Federation 


The twenty-ninth annual general meeting of 
Rhodesian Anglo American Limited was held in 
Salisbury, Southern Rhodesia, on December 11. 

The following are extracts from the statement by 
the Chairman, Mr. H. F. Oppenheimer, which has 
been circulated with the annual report and accounts 
for the year ended June 30, 1958. 

The revenue of your Company for the financial 
year ended June 30, 1958, has been considerably 
reduced as a result of lower dividends declared by 
Rhodesian copper mining companies, which are our 
primary source of income. Considering, however, 
that the price of copper fell early in 1958 to as low 
as £160 per ton, the dividends we have received were 
not unsatisfactory. 

The net profit for the year of £2,838,000 after 
taxation compares with £5,155,235 for the previous 
year. After writing off costs and the discount on the 
recent issue of loan stock, amounting in all to 
£309,000, the directors have been able to recommend 
a final dividend of 3s. per share (net) which, with the 
interim dividend of Is. per share, makes a total of 
4s. for the year. 

Recently the price of copper has improved con- 
siderably and provided an early solution can be 
found for the present labour unrest in the Northern 
Rhodesia copper industry, our revenue from 
dividends next year should show an improvement. 


Offer of Loan Stock 


Your Company, with its large investments in 
varied enterprises in the Federation of Rhodesia 
and Nyasaland, has rather a special role in the 
territory's development. It was decided towards 
the end of 1957 that, although the price of copper 
was at a very low level and economic conditions in 
the United Kingdom were difficult, the raising fo 
fresh funds could no longer be deferred and early 
in 1958 an offer of £4,000,000 of 6% registered loan 
stock was made to members. 

Holders of this loan stock were given an option to 
take up 1,000,000 ordinary shares in your Company 
at any time up to March 31, 1963, at 80s. per share, 
in the proportion of one share for every £4 of loan 
stock held. Payment for shares subscribed on 
exercise of the options may be made either in cash 
or by the surrender of loan stock of the equivalent 
nominal value. 

We required these funds not only to maintain and 
extend our interests in the active prospecting and 
exploration work being carried out principally in 
Northern Rhodesia, and in other financial enterprises 
in the Federation, but also for following up our 
major investments in the copper mining industry, 
notably in Bancroft Mines Limited. 


Bancroft Mine 


Bancroft Mine came into production in January, 


1957, a time when the serious decline in copper prices 
was beginning to manifest itself. Irom the start 
production costs at that mine were inflated by 
difficult mining conditions and by the consequent 
necessity of carrying out extensive underground 
development. 

As part of the curtailment of the aggregate 
production of the three mines administered by the 
Anglo American Corporation, Bancroft entered into 
an agreement with Rhokana and Nchanga whereby 
it ceased production for a year from April 1, 1958, 
in return for funds to finance the necessary research 
and development work. 

This arrangement is of undoubted advantage to 
our Company as a shareholder of the Bancroft 
Company and we were glad therefore of the 
opportunity a month later to participate in providing 
permanent finance for that Company. 

Vigorous implementation of the underground 
development programme, aided by the willing 
co-operation of the mine employees, has already 
brought about a marked improvement in conditions 
at the mine ; the consulting engineers consider that 
the main problems have been overcome and that the 
re-opening of the mine need not be delayed for any 
technical reasons. 

The flooding of the Kansanshi Copper mine, 
which occurred in October, 1957, temporarily 
stopped work at the mine, where the potential of 
the sulphide ores was being explored by under- 
ground development financed from the sale of copper. 
Metallurgical investigations into the combined 
treatment of the oxide and sulphide ores have, 
however, been continued and we have been con- 
tributing to the cost of this work. 

The tests so far carried out are encouraging and 
I am hopeful that when these are completed it will 
be possible to re-open Kansanshi as a small but 
profitable mine. This would require further capital, 
but in consequence of having strengthened our 
cash resources, we are ready to provide our share 
if called upon. 


Exploration and Prospecting 


In seeking new mining ventures through our 
interests in Chartered Exploration Limited and 
other prospecting companies, we are fulfilling the 
proper role of an active mining and finance Company. 
Modern methods of aerial geophysics are being 
applied and these are followed up wherever 
indicated by geochemical analysis and surface 
drilling. 

The concessions are vast and although certain 
mineralized areas have been found and are now 
being tested by surface trenching and by drilling, 
we cannot expect any indication of the economic 
potential of these areas for some time. 
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Apart from our investments in the mining 
industry, we are also interested in Rhodesian Iron 
and Steel Company Limited and in the manufacture 
of ferrochrome by Rhodesian Alloys Limited. The 
world chrome market is at present oversupplied, 
and this is affecting adversely both the domestic 
primary producers and the ferro-alloy industry, but 
despite these setbacks I am confident of the long- 
term future of industry in the territory. 

| believe that the solution of the problems of 
Africa depends largely on rapid economic develop- 
ment ; capital to bring about such development is, 
therefore, not only necessary but essential. The 
people of all races in the Federation are in increasing 
numbers coming to realize that the greatest measure 
of hope and security for the future lies in the 


economic advantages to be gained from co-ordinated 
development. 

If the country can find the money and the men 
with the technical knowledge and ability required to 
create a good life and freedom from want for all 
those who live there, it will have gone a long way 
towards solving the problems of race. 


Copies of the report and accounts may be obtained 
from the Head Office of the Company, P.O. Box 1108, 
Salisbury, C.4, Southern Rhodesia, or the Transfer 
Offices at 44, Main Street, Johannesburg, and 
40, Holborn Viaduct, London, E.C. 1 








KAMUNTING TIN DREDGING LIMITED 
Mr. Addinsell’s Statement 


The forty-fifth annual general meeting of 
IXamunting Tin Dredging Limited was held on 
November 25 at 55-61, Moorgate, London, E.C. 2, 
Mr. J. Addinsell (the Chairman) presiding. 

The following is the chairman’s statement for the 
vear ended March 31, 1958, which had _ been 
circulated with the report and accounts and was 
taken as read : 

Shareholders will see from the directors’ Report 
that Mr. W. M. Warren has resigned from the board 
for reasons of health. Although Mr. Warren had been 
a director only since 1955, he had been associated 
with us for many years as chairman of the manage- 
ment company in Malaya. I am sorry we have had 
to lose the benefit of his wide experience of the tin 
industry and his colleagues join me in wishing him 
a speedy recovery to better health. 

The production of tin concentrates totalled 
1,661 tons for the year. Of this, however, 41 tons 
were held as part of our permissible carry over 
stocks under the tin export control provisions. 
Sales therefore amounted to 1,620 tons tin con- 
centrates against 2,356 tons for the previous year, 
while the corresponding average price realized for 
the metal content was £725 against £758 per ton. 

The consequent reduction in our gross proceeds 
reflects the lower profit this year of £246,245. 
Taxation takes £117,000 and the sum of £34,879 has 
been placed to Transfer of Dredges Reserve, increas- 
ing this Reserve to £287,500 after charging the cost 
of transferring the No. 6 dredge to the adjacent 
Tekka-Taiping area in which it is now working. 
In a few years, as I explained in my Statement last 
vear, we shall have to dismantle and remove this 
dredge to the more distant area acquired from the 
Taiping Rubber Company. It is estimated that the 
dismantling and removal will cost some £475,000 


which, it is hoped, will be met from our own 
resources. 

Your Board recommends the payment of a final 
dividend of 20°, which, with the interim dividend 
of 7$% paid on March 4, 1958, will absorb £105,746 
leaving the carry forward at £74,983. 


Substantial Cash Outlays 


During the year substantial cash outlays have 
been made, £40,000 for the purchase of the Tekka- 
Taiping area and £22,379 on the transfer of the 
No. 6 dredge to this area. In addition further 
expenditure of some £12,600 was incurred on the 
Taiping Rubber area. 

Further contributions to the Buffer Stock 
amounted to £50,879 making our total-contributions 
and advance deposit £103,679 at March 31, 1958. 
This item is shown separately on the Balance Sheet. 

Control of export of tin was introduced on 
December 15, 1957, and the Accounts include only 
the first quota period to March 31, 1958. Circulars 
have been issued to shareholders by the Company’s 
Technical Managers showing permissible exports for 
each of the quota periods up to December 31, 1958. 
In the first nine months of the current financial year, 
i.e., from April 1 to December 31, 1958, our per- 
missible exports for Malaya and Thaiiand total 
773 tons tin concentrates and the consequent 
restriction in production is likely adversely to > ffect 
our profits for 1959. 

The Technical Managers’ Report gives details of 
the year’s operations. It will be seen that a restricted 
working schedule became necessary owing to tin 
export control and the No. 4 Malayan Dredge ceased 
working in December, 1957, and the No. 2 Thailand 
dredge ceased at the end of January, 1958. 

The introduction of the tin export control scheme 
has considerably increased the work and respon- 
sibilities of your Management in the East, Anglo- 
Oriental (Malaya), Limited, and the Staff, and we 
are grateful to them for their services. 

The report and accounts were unanimously 
adopted, the final dividend approved and the 
retiring director re-elected. 
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RHOKANA CORPORATION LIMITED 


(Incorporated in Northern Rhodesia) 
EXTENSIVE IMPROVEMENTS TO SURFACE PLANT 
Mr. H. F. Oppenheimer Reviews Course of Copperbelt Strike 


The thirty-sixth annual general meeting of 
Rhokana Corporation Limited was held in Salisbury, 
Southern Rhodesia, on December 11. 

The following are extracts from the statement by 
the chairman, Mr. H. F. Oppenheimer, which has 
been circulated with the annual report and accounts 
for the year ended June 30, 1958. 

The income of our Company, which is derived 
almost wholly from mining operations and from 
dividends on investments in other Northern 
Rhodesian copper producers, is directly related to 
the state of the base metal market. While 
fluctuations in prices are tu be expected, copper has 
in recent years been subjected to wider price 
movements than most base metals and a comparison 
of the net profits after taxation in the last three 
years illustrates the effect of this on our profits. 


Profits 

The net profit after taxation in the financial year 
ended June 30, 1956, during which the London 
Metal Exchange price averaged £371 per ton, was 
£15,900,000 as compared with £9,900,000 in 1957, 
when the average price of copper was £265, and 
44,300,000 for the year ended June 30, 1958, when 
the average price was £186. 

As some of the dividends we received arose from 
profits earned in the previous year, these figures do 
not reflect the full effect of price movements in any 
year. If revenue from the sale of cobalt and from 
other sources had not remained fairly constant and 
there had not been an increase in the price of copper 
after the low level of £160 to which it fellin February, 
1958, our profits would have been even lower this 
year. 

In order to obtain optimum efficiency we have 
had to undertake, over the past five years, a far- 
reaching programme involving expenditure of very 
considerable sums on the maintenance and renewal 
of existing plant and on the extension of surface and 
underground operations. We have, for example, 
recently completed under-pinning the smelter 
foundations which had been endangered by sub- 
sidence. In addition, we have had to provide 
extensions to the smelter and ancillary plant to 
cater for increased production at the Nchanga Mine 
and the new production of Bancroft. 

At the same time, the Company’s own productive 
capacity has not only been increased but also 
brought on to a more balanced basis by providing 
greater flexibility in the mining programme. Thus 
the Mindola No. 2 shaft, which was primarily 
designed to provide the ventilation required for 
mining at greater depths, is also being equipped for 
hoisting ore. 

The work on the Mindola No. 2 shaft and certain 
other capital works will continue for the next few 
years, but it is hoped that the rate of expenditure 
will be reduced after June 30, 1959. 

This year we have decided to appropriate 
#1,400,000 from profits for capital expenditure, 
which includes a provision of £350,000 towards 
expenditure in 1958-59, and at the same time the 
Board was able to recommend a final dividend of 


20s. (net) per £1 unit of stock, which together with 
the interim dividend of 5s. makes a total dividend 
distribution of 25s. (net) per unit for the year ended 
June 30, 1958. 


Production Policy 


Curtailment of production throughout the world 
has contributed greatly to the marked improvement 
in the price of copper in recent months. As far as 
our Company is concerned, we entered into an 
arrangement with Nchanga Consolidated Copper 
Mines Limited and Bancroft Mines Limited, to effect 
a reduction of about 10%, in the combined planned 
outputs of the three companies for one year from 
April 1, 1958. 

It was agreed that Bancroft, a new mine ex- 
periencing difficulties and therefore the highest cost 
producer, should cease production on March 31, 
but as this would have resulted in an overall 
reduction of more than 10%, our Company and 
Nchanga increased their production slightly. In 
consideration for its part in this arrangement we 
agreed, together with Nchanga, to pay Bancroft a 
sum sufficient to finance certain underground 
development work and to cover the interest on its 
loans. 

Apart from the obvious advantage of avoiding a 
cut in the rate of production we have a very large 
interest in Bancroft Mines Limited and it was clearly 
to our advantage to assist that company to overcome 
its difficulties. 

In February, together with Anglo American 
Corporation of South Africa Limited, Rhodesian 
Anglo American Limited and Nchanga Consolidated 
Copper Mines Limited, we agreed to participate in 
the scheme to provide Bancroft Mines Limited 
with capital of a permanent nature. Bancroft 
proposes to issue on April 1, 1959, 7,500,000 63% 
redeemable participating preference shares of /1 
each at par to replace short-term loans totalling 
£7,500,000. 

We will then convert our holding of £1,500,000 
5%, Bancroft notes, formerly redeemable between 
1958 and 1961, into 1,500,000 of the new preference 
shares. In consideration of our agreeing to do so we 
have been granted the right to subscribe up to 
March 31, 1963, for 600,000 ordinary shares in 
3ancroft Mines Limited at a price of 20s. per share. 


Copperbelt Strike 

In January this year our Company, together with 
the other producers of the Copperbelt, sought to 
obtain the Union’s agreement to review some 
106 jobs done by artisans which were deemed to be 
sufficiently simple to be performed by non-artisans 
or to be included in the normal duties of other classes 
of artisans. 

In the course of the protracted discussions which 
ensued agreement was reached in respect of 84 of 
these jobs, but the talks broke down when the 
Union refused to discuss the remaining 22 jobs, 
which, from the companies’ point of view, were 
among the more important. All efforts to bring 
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about a ‘resumption of the negotiations proved 
unsuccessful and after a last minute conciliation 
meeting on September 12, which again resulted 
in a deadlock, the Union called its members out on 
strike on that day. 

At the time of writing, the mines on the Copperbelt 
had been closed for six weeks.* A six weeks’ shut- 
down of the Copperbelt mines results in about 
70,000 long tons of copper being withheld from the 
market. It is not likely that this loss can be made 
good except over a long period of uninterrupted 
operations on all the producing mines. 

Prior to the strike the price of copper had been 
fairly steady at about £205 after a gradual rise over 
the preceding few months. However, at the end of 
September the realization that the Northern 


Rhodesian copper mining companies had _ not, 
despite popular belief, large stocks of finished 
copper to fall back on, contributed to a sharp rise 
in the price to the highest level since May, 1957. 

I am hopeful that by the time this review reaches 
members, the strike will be settled, and I trust that 
it will not be long before good labour relations on the 
mine are restored. 

* The strike ended on November 4, which was 
shortly after this statement had been printed. 


Copies of the report and.accounts may be 
obtained from the Head Office of the Company, 
P.O. Box 1108, Salisbury, C.4, Southern Rhodesia, 
or the Transfer Offices at 44, Main Street Johannes- 
burg, and 40, Holborn Viaduct, London, E.C. 1. 











NEW CONSOLIDATED GOLD FIELDS 
GROUP OF COMPANIES 





DECLARATION OF DIVIDENDS 





NOTICE IS HEREBY GIVEN that the following 
dividends have been declared, payable to share- 
holders registered in the books of the under- 
mentioned Companies at the close of business on 
3lst December, 1958. 

The dividends have been declared in the currency 
of the Union of South Africa and will become due 
on Ist January, 1959. Dividends payable from the 
London Office will be paid in United Kingdom 
Sterling currency at par provided that should there 
be any difference that may be regarded by the 
Boards as material in the exchange value of the 
South African and United Kingdom Sterling 
currencies on 2nd January, 1959, the said Office 
will pay at the rate of exchange ruling on that 
date. 

Dividend Warrants will be posted on or about 
5th February, 1959, from either the Head Office 
or the London Office to shareholders at their 
registered addresses or in accordance with written 
instructions received and accepted by the Com- 
panies concerned on or before 31st December, 1958. 
All such warrants in respect of payments to be 
made to persons with addresses in Africa south of 
the Equator will be posted from the Head Office 
and all other such warrants will be posted from 
the London Office. 

Dividend Warrants despatched from the London 
Office to persons resident in Great Britain or 
Northern Ireland will be subject to a deduction of 
United Kingdom Income Tax at rates to be arrived 
at after allowing for relief (if any) in respect of 
Dominion Taxes. 

Non-Resident Shareholders’ Tax of 7$ per cent 
will be deducted from dividends, where applicable. 


The Transfer Books and Register of Members will 
be closed in each case from Ist to 4th January, 1959, 
both days inclusive. 


Name of Company (each 


> are 
incorporated in the Union of South Rate of Dividend, 


amount per Share 





Africa) 
—_ 
Doornfontein Gold Mining 4 /1s. 6d. per 10s 
Company Limited. share 


Libanon Gold Mining Company, ; 16 | 34d. per 10s. share. 
Limited. 

Venterspost Gold Mining Com- | 38 | 104d. per 10s. share. 
pany, Limited. 

Vlakfontein Gold Mining Com- | 31 ls. per 10s. share. 
pany, Limited. 

Vogelstruisbult Gold Mining | 40 Is. per 10s. share. 
Areas, Limited. 

West Driefontein Gold Mining | 12 4s. per 10s. share. 
Company, Limited. 


West Witwatersrand Areas | 20) Is. $d. per 2s. Gd. 
Limited. share. 
NOTES 


1. Rietfontein Consolidated Mines, Limited. Robin- 
son Deep, Limited. Simmer and Jack Mines, 
Limited. The Sub Nigel, Limited.—No dividend 
declarations have been made by these Companies 
as it is proposed to make returns of capital to 
Members in lieu thereof. 

Separate announcements in this connexion appear 
adjacent to this Notice. 

2. The Luipaards Vlei Estate and Gold Mining 
Company, Limited.—The dividend announcement 
of this Company appears in a separate notice. 

By Order of the Boards, 
G. H. WARD, 
London Secretary. 
LONDON OFFICE : 
49, MoorGarfE, E.C. 2. 
9th December, 1958. 








A SHORT LIST OF BOOKS No. 5 
relating to Mining, Metallurgy, Geology and Petroleum Technology, is available free on application. 
THE TECHNICAL BOOKSHOP 
(Book Department of The Mining Magazine) 


482, SALISBURY HOUSE, LONDON WALL, LONDON, E.C.2 
(Proprietors : Mining Publications, Ltd.). 
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JOHANNESBURG CONSOLIDATED INVESTMENT CO., LTD. 


(Incorporated in the Union of South Africa) 


EXTRACT FROM Mr. D. 


The annual general meeting of the Johannesburg 
Consolidated Investment Company, Ltd., was held 
on November 18 in Johannesburg. 

Mr. D. A. 
avoidable absence of Mr. H. J. Joel, the chairman, 
said: The profit. before providing for tax amounted 
to £2,340,434, a decrease of £128,832 compared with 
the previous year. The gross income was slightly 
higher than that for the previous year and the 
decrease in profit arose mainly from the fact that 
a sum of £175,242 which had been spent over a 
number of years on various prospecting ventures 
was written off during the year under review. 

Mr. Watson continued: I am very pleased that 
the forecast made in the chairman’s statement last 
year that investment income would be substantially 
maintained in the year under review has_ been 
borne out. 

The slight increase in this income masks a 
number of fluctuations, income from _ copper, 
platinum, lead, and zinc being lower and that from 
gold, diamonds, manganese, and various industrial 
interests being higher. 

After providing for taxation the net profit was 
£1,940,313, compared with 1,598,414 for the 
previous year. Including the credit of £500,000 in 
respect of taxation overpaid in previous years and 
the balance of 4297,550, unappropriated at June 30, 
1957, the amount available for appropriation was 
£2,737,863, as compared with £1,897,254 at June 30, 
1957. 

Having regard to the exceptional nature of the 
credit of £500,000 in respect of the over-provision 
for taxation in previous years, we considered it 
appropriate to transfer an equivalent amount to the 
investment reserve. The total amount of the invest- 
ment reserve, namely /£1,500,000, is not, in the 
opinion of your Board, excessive in relation to the 
total book value of our portfolio. 

After making the above appropriation to invest- 
ment reserve and paying the dividend of 4s. 6d. 
per share, the carry-forward was reduced by some 
£56,000. 

It will be noted that there has been a considerable 
improvement in the liquid position of the company 
and that current assets exceed current liabilities 
by 41,371,167, reflecting an increase of £702,385 
over the figures for the previous year. 

As mentioned last year, the bulk of our dividend 
income arises from our interests in diamonds, 
copper, platinum, base metals, and South African 
industrial activities. 

On the whole it does appear that there are 
grounds for hoping that the serious decline in recent 
years in the demand for basic industrial commodi- 
ties may have reached its lower limit and that a 
gradual recovery, assisted by the necessity to re- 
stock depleted inventories, may be in sight. 

During the current year our income from copper 
investments will be enhanced by the receipt of 
dividends in respect of the 250,000 units of ordinary 
stock in the British South Africa Company which 
were acquired during the year ended June, 1958, 
but which did not contribute to your company’s 
income for that year. 


B. Watson, who presided in the un- 


A. 


B. WATSON’S SPEECH 


The total income received from our diamond 
investments during the current financial year is 
likely to be somewhat lower than that received 
during the year ended June 30, 1958. 

Notwithstanding the sharp contraction in the 
volume of sales and the marked drop in price, the 
profit earned by Rustenburg Platinum Mines, Ltd., 
during the year ended August 31, 1958, was sufficient 
to meet the transfer to stock reserves to cover 
expenditure on the production of metals not sold, 
to meet capital expenditure during the year, and to 
reduce the deficit on past capital expenditure. 

Our income from platinum was adversely affected 
last year, and the passing of the final dividend in 
August has already further affected our income 
during the current year. 

The expansion of the South African coal mining 
industry continues, although the inadequacy of the 
rail transport made available to the industry remains 
an unsatisfactory feature. During the year sufficient 
transport was provided in total to supply the 
country’s requirements for coal but this was only 
achieved by making substantial use of road haulage. 
The railways, in spite of vigorous efforts by the 
administration to rectify the rail transport position, 
have not yet caught up with the country’s ever 
increasing requirements and it is expected that it will 
be some time before they are able to do so. 

The continued fall in the price of lead and zinc 
resulted in the suspension during the year of 
operations at the properties of Llanrwst Lead Mines, 
Ltd., and the Abbeytown Mining Company, Ltd., 
which are respectively a wholly-owned subsidiary 
and subsidiary of your company. 

The gold mining industry as a whole enjoyed a 
satisfactory year and working profits and outputs of 
gold for the twelve months ended June, 1958, were 
the highest on record. The improvement in the 
overall position of the industry arises from the 
increasing profitability of the newer mines of the Far 
West Rand, Klerksdorp and Orange Free State 
fields which more than compensates for the declining 
output and profits of the older mines of the Wit- 
watersrand. 

Your company’s investments in gold mining 
interests, other than Freddies Consolidated Mines, 
Ltd., are providing satisfactory returns and our 
income from these has increased and is expected to 
increase further during the current year. 

Uranium producers in common with the producers 
of many other metals face to-day a position of at 
least temporary over-supply, but are fortunately 
protected by contracts which cover them for con- 
siderable periods ahead. Beyond the expiry dates 
of these contracts it is not as yet possible to forecast 
what the position of the metal will be. 

Mr. Watson concluded: To sum up, it seems 
inevitable, in view of the less profitable conditions 
at present existing in a number of fields of invest- 
ment in which your company is interested, that 
some reduction in the net profit for the current year 
is to be expected. Unless, however, any unforeseen 
depreciation in the book value of the company’s 
investments occurs during the current year the 
Board expects that it will be possible this year to 
maintain the 4s. 6d. dividend rate. 
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RIETFONTEIN CONSOLIDATED MINES LIMITED 


(Incorporated in the Union of South Africa) 


NOTICE TO MEMBERS OF AN EXTRAORDINARY GENERAL MEETING 


SECOND REDUCTION OF CAPITAL—RETURN OF 10d. PER SHARE 





AMENDMENT OF ARTICLES OF ASSOCIATION 


NOTICE IS HEREBY GIVEN that an Extraordinary General Meeting of Members of the 
Company will be held in Consolidated Gold Fields Building, 75, Fox Street, Johannesburg, on Friday, 
9th January, 1959, at 11 a.m. for the following purposes : 

To consider and, if deemed fit, to pass with or without modification and in the manner required 
by the Companies Act, 1926, as amended, for the passing of Special Resolutions, the following 

Resolutions as SPECIAL RESOLUTIONS, viz. : 


Resolution No. 1—Reduction of Capital 
“ THAT the nominal capital of the Company be reduced from £250,000 (two hundred and fifty 


thousand pounds) divided into 1,250,000 (one million two hundred and fifty thousand) shares of 4s. 
(four shillings) each to £197,916 13s. 4d. (one hundred and ninety-seven thousand nine hundred and 
sixteen pounds thirteen shillings and fourpence) divided into 1,250,000 (one million two hundred and 
fifty thousand) shares of 3s. 2d. (three shillings and twopence) each and that the issued capital of the 
Company be reduced from £224,450 8s. Od. (two hundred and twenty-four thousand four hundred and 
fifty pounds eight shillings) divided into 1,122,252 (one million one hundred and twenty-two thousand 
two hundred and fifty-two) shares of 4s. (four shillings) each, fully paid, to §177,689 18s. Od. (one 
hundred and seventy-seven thousand six hundred and eighty-nine pounds eighteen shillings) divided 
into 1,122,252 (one million one hundred and twenty-two thousand two hundred and fifty-two) shares 
of 3s. 2d. (three shillings and twopence) each, fully paid, and that such reduction be effected by returning 
to Members paid-up capital which is in excess of the wants of the Company to the extent of 10d. 
(tenpence) per share on each of the aforesaid 1,122,252 (one million one hundred and twenty-two 
thousand two hundred and fifty-two) shares which have been issued and by reducing the nominal 
amount of all the shares in the Company’s capital from 4s. (four shillings) to 3s. 2d. (three shillings and 
twopence) each ; and that the Chairman for the time being of the Company or any one of the Directors 
be authorized to apply to a competent Court for confirmation of the said reduction and to take all 
steps necessary to render it effective.” 
The reason for submitting this Resolution to Members is that the Directors have examined the financial 
position of the Company and consider that the present capital is surplus to requirements. 
Such repayments of capital are free of taxation in the hands of most Members whereas dividends are 
subject to taxation in the hands of some Members. 
Should the proposed reduction of capital be approved by Members, a further circular will be issued 
when the result of the application to Court is known. 


Resolution No. 2—Amendment of Articles of Association 
“ THAT the Articles of Association of the Company be and they are hereby amended by the 
deletion of Article 97 and that the substitution therefor of the following Article 97 : 
The qualification of a Director shall be the holding of 400 (four hundred) shares in the Company.”’ 

The reason for submitting this Resolution to Members is that the existing Article 97 requires a Director 
of the Company to hold shares in the Company to the nominal value of £100. 

Since the Company has embarked on a policy of capital repayments whereby the nominal value of 
shares will be reduced periodically, it would be necessary for Directors to acquire additional shares after 
every capital repayment in order to qualify as Directors. By substituting the proposed new Article 97 for 
the existing Article, the periodical acquisition of shares by Directors will be obviated. 

The Transfer Books and Register of Members of the Company will be closed from 5th to 9th January, 
1959, both days inclusive. 

A proxy form is enclosed for those Members who wish to be represented at the Meeting but are unable 
to attend in person. 

A Member entitled to attend and vote at the Meeting may appoint one or more proxies to attend and 
speak and, on a poll, vote in his stead. A proxy need not be a Member. 

3y Order of the Board, 
G. H. WARD, 
London Secretary. 
London Office : 
49, MoorGatTE, E.C. 2. 
9th December, 1958. 
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ROBINSON DEEP LIMITED 


(Incorporated in the Union of South Africa) 


NOTICE TO MEMBERS OF AN EXTRAORDINARY GENERAL MEETING 


SECOND REDUCTION OF CAPITAL—RETURN OF 6d. PER SHARE 
AMENDMENT OF ARTICLES OF ASSOCIATION 


NOTICE IS HEREBY GIVEN that an Extraordinary General Meeting of Members of the 
Company will be held in Consolidated Gold Fields Building, 75, Fox Street, Johannesburg, on Friday, 
9th January, 1959, at 9 a.m. for the following purposes :— 


To consider and, if deemed fit, to pass with or without modification and in the manner required 
by the Companies Act, 1926, as amended, for the passing of Special Resolutions, the following 
Resolutions as SPECIAL RESOLUTIONS, viz. : 


Resolution No. 1—Reduction of Capital 


“THAT the capital of the Company be reduced from the sum of £600,000 (six hundred thousand 
pounds) divided into 2,000,000 (two million) ‘‘ B”’ shares of 6s. (six shillings) each, fully paid, to the 
sum of £550,000. (five hundred and fifty thousand pounds) divided into 2,000,000 (two million) “ B”’ 
shares of 5s. 6d. (five shillings and sixpence) each, fully paid, and that such reduction be effected by 
returning to Members paid-up capital which is in excess of the wants of the Company to the extent of 
6d. (sixpence) per share on each of the aforesaid 2,000,000 “‘ B”’ shares ; and that the Chairman for the 
time being of the Company or any one of the Directors be authorized to apply to a competent Court for 
confirmation of the said reduction and to take all steps necessary to render it effective.” 

The reason for submitting this Resolution to Members is that the Directors have examined the financial 
position of the Company and consider that the present capital is surplus to requirements. 

Such repayments of capital are free of taxation in the hands of most Members whereas dividends are 
subject to taxation in the hands of some Members. 

Should the proposed reduction of capital be approved by Members, a further circular will be issued 
when the result of the application to Court is known. 


Resolution No. 2—Amendment of Articles of Association 


“THAT the Articles of Association of the Company be and they are hereby amended by the 
deletion of Article 86 and the substitution therefor of the following Article 86 : 


The qualification of a Director shall be the holding of 300 (three hundred) shares in the Company.” 


The reason for submitting this Resolution to Members is that the existing Article 86 requires a Director 
of the Company to hold shares in the Company to the nominal value of £100. 

Since the Company has embarked on a policy of capital repayments whereby the nominal value of 
shares will be reduced periodically, it would be necessary for Directors to acquire additional shares after 
every capital repayment in order to qualify as Directors. By substituting the proposed new Article 86 for 
the existing Article, the periodical acquisition of shares by Directors will be obviated. 

The Transfer Books and Register of Members of the Company will be closed from 5th to 9th January, 
1959, both days inclusive. 

A proxy form is enclosed for those Members who wish to be represented at the Meeting but are unable 


to attend in person. 
A Member entitled to attend and vote at the Meeting may appoint one or more proxies to attend and 
speak and, on a poll, vote in his stead. A proxy need not be a Member. 


By Order of the Board, 
G. H. WARD, 
London Secretary. 
London Office : 
49, MoorGatTeE, E.C. 2. 
9th December, 1958. 
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SIMMER AND JACK MINES, LIMITED 


(Incorporated in the Union of South Africa) 


NOTICE TO MEMBERS OF AN EXTRAORDINARY GENERAL MEETING 


SECOND REDUCTION OF CAPITAL—RETURN OF 6d. PER SHARE 
AMENDMENT OF ARTICLES OF ASSOCIATION 


NOTICE IS HEREBY GIVEN that an Extraordinary General Meeting of Members of the 
Company will be held in Consolidated Gold Fields Building, 75, Fox Street, Johannesburg, on Friday, 
9th January, 1959, at 10 a.m. for the following purposes : 


To consider and, if deemed fit, to pass with or without modification and in the manner required 
by the Companies Act, 1926, as amended, for the passing of Special Resolutions, the following 
Resolutions as SPECIAL RESOLUTIONS, viz. :— 


Resolution No. 1—Reduction of Capital 


“ THAT the capital of the Company be reduced from the sum of £675,000 (six hundred and 
seventy-five thousand pounds) divided into 6,750,000 (six million seven hundred and fifty thousand) 
shares of 2s. (two shillings) each, fully paid, to the sum of £506,256 (five hundred and six thousand 
two hundred and fifty pounds) divided into 6,750,000 (six million seven hundred and fifty thousand) 
shares of Is. 6d. (one shilling and sixpence) each, fully paid, and that such reduction be effected by 
returning to Members paid-up capital which is in excess of the wants of the Company to the extent of 
6d. (sixpence) per share on each of the aforesaid 6,750,000 shares ; and that the Chairman for the time 
being of the Company or any one of the Directors be authorized to apply to a competent Court for 
confirmation of the said reduction and to take all steps necessary to render it effective.” 

The reason for submitting this Resolution to Members is that the Directors have examined the financial 
position of the Company and consider that the present capital is surplus to requirements. 

Such repayments of capital are free of taxation in the hands of most Members whereas dividends are 
subject to taxation in the hands of some Members. 

Should the proposed reduction of capital be approved by Members, a further circular will be issued 
when the result of the application to Court is known. 


Resolution No. 2—Amendment of Articles « Association 


“ THAT the Articles of Association of the Company be and they are hereby amended by the 
deletion of Article 86 and the substitution therefor of the following Article 86 : 

The qualification of a Director shall be the holding of 4,000 (four thousand) shares in the 
Company.” 


The reason for submitting this Resolution to Members is that the existing Article 86 requires a Director 
of the Company to hold shares in the Company to the nominal value of £500. 

Since the Company has embarked on a policy of capital repayments whereby the nominal value of shares 
will be reduced periodically, it would be necessary for Directors to acquire additional shares after every 
capital repayment in order to qualify as Directors. By substituting the proposed new Article 86 for the 
existing Article, the periodical acquisition of shares by Directors will be obviated. 

The Transfer Books and Register of Members of the Company will be closed from 5th to 9th January, 
1959, both days inclusive. 

A proxy form is enclosed for those Members who wish to be represented at the Meeting but are unable 
to attend in person. 

A Member entitled to attend and vote at the Meeting may appoint one or more proxies to attend and 
speak and, on a poll, vote in his stead. A proxy need not be a Member. 


By Order of the Board, 
G. H. WARD. 
London Secretary. 
London Office 
49, MoorGatTeE, E.C. 2. 
9th December, 1958. 
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THE 


THE SUB NIGEL LIMITED 


(lncorporated in the Union of South Africa) 


MINING MAGAZINE 


NOTICE TO MEMBERS OF AN EXTRAORDINARY GENERAL MEETING 


FIRST REDUCTION OF CAPITAL—RETURN OF Is. 6d. PER SHARE 


AMENDMENT OF ARTICLES OF ASSOCIATION 


NOTICE IS HEREBY GIVEN that an Extraordinary General Meeting of Members of the 
Company will be held in Consolidated Gold Fields Building, 75, Fox Street, Johannesburg, on Friday, 
9th January, 1959 at 12 noon for the following purposes : 

To consider and, if deemed fit, to pass with or without modification and in the manner required 
by the Companies Act, 1926, as amended, for the passing of Special Resolutions, the following 

Resolutions as SPECIAL RESOLUTIONS, viz. : 


Resolution No. 1—Reduction of Capital 
“ THAT the capital of the Company be reduced from the sum of £885,937 10s. Od. (eight hundred 

and eighty-five thousand nine hundred and thirty-seven pounds ten shillings) divided into 1,771,875 
(one million seven hundred and seventy-one thousand eight hundred and seventy-five) shares of 10s. 
(ten shillings) each, fully paid, to the sum of £753,046 17s. 6d. (seven hundred and fifty-three thousand 
and forty-six pounds seventeen shillings and sixpence) divided into 1,771,875 (one million seven 
hundred and seventy-one thousand eight hundrd and seventy-five) shares of 8s. 6d. (eight shillings 
and sixpence) each, fully paid, and that such reduction be effected by returning to Members paid-up 
capital which is in excess of the wants of the Company to the extent of Is. 6d. (one shilling and 
sixpence) per share on each of the aforesaid 1,771,875 shares ; and that the Chairman for the time 
being of the Company or any one of the Directors be authorized to apply to a competent Court for 
confirmation of the said reduction and to take all steps necessary to render it effective.”’ 

The reason for submitting this Resolution to Members is that the Directors have examined the 
financial position of the Company and consider that the present capital is surplus to requirements and 
in view of the uncertainty regarding the amount to be realized from the future disposal of assets are of 
the opinion that the time has now arrived when amounts realized from the disposal of assets as well as 
future working profits should be distributed to Members in the form of capital repayments instead of in 
the form of dividends. 

Such repayments of capital are free of taxation in the hands of most Members whereas dividends 
are subject to taxation in the hands of some Members. 

Should the proposed reduction of capital be approved by Members, a further circular will be issued 
when the result of the application to Court is known. 


Resolution No. 2—Amendment of Articles of Association 
“ THAT the Articles of Association of the Company be and they are hereby amended by the 
deletion of Article 84 and the substitution therefor of the following Article 84 : 
The qualification of a Director shall be the holding of 500 (five hundred) shares in the Company.” 

The reason for submitting this Resolution to Members is that the existing Article 84 requires a 
Director of the Company to hold shares in the Company to the nominal value of £250. 

Since the Company now proposes to embark on a policy of capital repayments whereby the nominal 
value of shares will be reduced periodically, it would be necessary for Directors to acquire additional 
shares after every capital repayment in order to qualify as Directors. By substituting the proposed new 
Article 84 for the existing Article, the periodical acquisition of shares by Directors will be obviated. 

The Transfer Books and Register of Members of the Company will be closed from 5th to 9th January, 
1959, both days inclusive. 

A proxy form is enclosed for those Members who wish to be represented at the Meeting but are 
unable to attend in person. 

A Member entitled to attend and vote at the Meeting may appoint one or more proxies to attend 
and speak and, on a poll, vote in his stead. A proxy need not be a Member. 


By Order of the Board, 
G. H. WARD, 
London Secretary. 
London Office : 
49, MooraateE, E.C. 2. 
9th December, 1958. 
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Professional Directory 





ADASTRA HUNTING GEOPHYSICS PTY., LTD. 
(Adastra Hunting Technical Services) 
(Geological consultants and Airborne Geophysical Survey 
specialists in Australia ey South Pacific). 
41-43. Vickers Avenue, Mascot, N.S.¥ 
Gabies. “ADAS STRA,"’ SYDNEY 


HUNTING GEOPHYSICS LTD. 
Air and Ground Geophysical Surveys and Services 
6, Elstree Way, Boreham Wood, Herts. 
Telephone : Elstree 2214. Cables : Huntmag, London. 
London Office: 4, Albemarle Street, London, W. 1. 











AGENCE MINIERE ET MARITIME S.A. 
Sworn weighers, samplers of ores, etc. 
Shipping — Warehousing — Stevedoring 
Agnes for shippers at European ports and plants, 

» Tue Van Brée, Antwerp, Belgium 
ATS. Rentiers-Antwerp Telex : 3169 





HUNTING TECHNICAL SERVICES LTD. 
Photogeology and Geological Studies 
6, Elstree Way, Boreham Wood, Herts. 


Telephone : Elstree 2214. Cables : Hunteco, London. 
London Office: 4, Albemarle Street, London, W. 1. 








z BERGNE, John A?°C, Tel. : London Wall 7621 
Mining Engineer 
c/o B. A. Miller & Co., 
54, Old Broad Street, London, E.C. 2 
and The White House, Eashing, Surrey. 


JAMESON, F. L., 


ESSEX METALLURGICAL, 
Assayers and Samplers, 
13, Woodhouse Grove, London, L. 12. 
GRAngewood 4364. 








Tel.: National 8476. 


BEWICK, MOREING & Co., 
62, London Wall, London, E.C. 2 
Caples: Bewick. 





KNAPP & BATES, LTD. 
Ore Dressing Engineers, 
17, Christopher Street, London, E.C. 2. 
Tel.: BIShopsgate 9022 
Cables: Flowsheet, London. 








CALLOW, M. j., 

BRITISH-GECO ENGINEERING CO LTo. 
Consulting Metallurgical Engineers 
(Ore-Dressing, Testing, and Plant Design.) 

Adelaide House, London Bridge, London, E.C. 4. 
Tel.: Mansion House 8921. Cables : Gecoring. 





LAGRANGE, J. M., AND ASSOCIATES 
Geologic Consultants - Geophysicists 
Mining Engineers - Mineral Brokers 

P.O. BOX 8989 JOHANNESBURG S. AFRICA 

Telegrams: “‘Geoscopist,’’ Johannesburg 














CRAVEN, C.A. U. 


Economic Geology and Mining 
c/o Westminster Bank, Ltd. 
1, Brompton Square, 
London. S.W. 3 


LEDOUX & COMPANY, Inc., 
Chemists, Assayers, Engineers, 
Samplers and Weighers—Spectroscopists. 
359, Alfred mow 

Teaneck, Nw, 














DENNIS, W. H., Tel.: Seven Kings 6875 
Ore Treatment, 
Advice, Appraisals, Inspection visits abroad, 
Base metals, gold and non-metallics, 
12, Breamore Court, Ilford, Essex. 


R. A. MACKA . A. SCHNELLMANN 
MACKAY & SCHNELLMANN 
Economic Geologists 
(Metals & Industrial Minerals) 
115, Moorgate, London, E.C,2 














GILL, Donald, Tel.: National 0591. 
Mining Engineer, 
535, Salisbury House, London, E.C. 2. 


Cables : Pyrochlore, London. Tel. + aK 5177/8. 
R. ELLERTON BINNS Tel. : London Wall 
McCARTHY & BINNS, 756. 


Consulting Mining Engineers, 
Friars House, 39/41. New Broad Street, 
London, E.C, 2. 
Cables : ‘‘Squareroot, London.” 











Tel.: Monarch 1314. 
GRIFFITH, Daniel C., & Co. 
Analytical Chemists and Samplers, 
27/33, Paul Street, London, E.C. 2. 


MILLER, B. A. 
Mining & Engineering Consultant 
14, The Avenue, 
Beckenham, Kent. 











Tel.: Elgar 5202. 
HOLLOWAY, George T., & Co. Ltd. 
Metallurgists & Metallurgical Engineers, 


Atlas Rd., Victoria Rd., Acton, London, N.W. 10 
Cable : Neolithic, London. Code: Bedford McNeill. 





Tel. : Belgravia 3311 
MINING SERVICES (P.E.) LTD. 
Mining Consultants 
12, Grosvenor Place, London, 8.W. 1. 

















HUNTING AEROSURVEYS, LTD. 
Surveyors, Photogrammetric Engineers 
and Consultants 
Head Office: 6, Elstree Way, Boreham Wood, Herts. 
Telephone : Elstree 2214 Cables : ASTEREO 
London Office; 4, Albemarle Street, London, W. 1. 




















Tel.: Kensington 7528 


NAYLOR, T. R., 
LIQUID-SOLID SEPARATIONS. LTD. 
Hydrocyclone Research and Design 


2, Anderson Street, London, S.W. 3. 
Cables : Liquisolid, London. 
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ORE TREATMENT & ENGINEERING SERVICES LTD 

Geological & Geophysical Surveys and Appraisals, Assays, Ore 

Tests, Research, Metallurgy, Plant Design, Construction, and 

Operation, Mining, Mechanical and Electrical Engineering. 
120, MOORGATE, LONDON, E.C.2 

Cables: Orengserv, Stock, London, Telephone : Met. 0545 








PAVER, G. L. Tel.: 34-2614 Johannesburg. 
Consulting Geophysicist & Mining Geologist. 
Geophysical Surveys (Pty.), Ltd. 


201/2, Standard Bank Chambers, 46, Marshall Street, 
Cables : Diacoal, Johannesburg (Johannesburg, 8. Africa 








POWELL DUFFRYN TECHNICAL SERVICES LTD. 


Consulting Engineers (Mining, Chemical and 
Industrial) Technical Buying Agents 
19, Berkeley Street, London, W. 1. 
Cables: Technicoal. Telephone: GROsvenor 3801 








RUSSELL, JAMES 
Mining Engineer 
2, Clement’s Inn, Strand, London, W.C. 2. 
CHAncery 6627. 








SINCLAIR, W. E., 
Consulting Mining Engineer, 
P.O. Box 61, Mooi River, Natal, South Africa. 








SITE INVESTIGATIONS COMPANY, LTD. 
Geological, geophysical and soil mechanics 
investigations. 

The Green, Southall, Middlesex. 

Tel: SOUthall 2211 Cables : SICO, Southall. 








STOKES, R. O., Tel.: National 0591. 
R. O, STOKES 4&4 CO, LTD., 
Design and Equipment of Mining Plants, 
Salisbury House, London, E.C. 2. 
Cables: Rostoke, London, 








Tel,: Avenue 4113. 
TAYLOR & SONS, John, 
2, White Lion Court, Cornhill, London, E.C. 3. 
Cables: Rolyat. 








Cables: Jonsey, London. 


WANSBROUGH-JONES & SON, A. 
Consulting Engineers 
(Ore- Dressing, Chemical & Industrial Plant Design) 
8, Connaught Street, Hyde Park, London W.2. 
Tel : Paddington 7953. 











G. S$. DUNCAN, 

WILKENS & DEVEREUX (Consultants), LTD., 
Consulting Mining Engineers and Mine 
Managers, 

Trafalgar House, Waterloo Place, London, S.W. 1. 

Tel.: Whitehall 0422/3. 











WYNNE, J. Norman, 
Mining Engineer, 
Gold, Base-metals, Coal: East Africa, Canada, 
and General. 
Glyn Artro, Llanbedr, Merioneth. 

















EXPERIENCED MILL SUPER- 
INTENDENT required for start-up 
and operation of new 20,000 tons per 
month gold mining plant in Tangan- 
yika. Applicants should preferably 
possess a Degree and be sufficiently 
experienced to assume full responsi- 
bility for all milling operations 
covering crushing, grinding, amal- 
gamation and cyanidation sections. 
Salary according to experience. 
24-year tour with five months over- 
seas leave, contributory Superannua- 
tion Fund. Free passages self, wife 
and family. 

Apply by letter with full details 
of training and experience to Con- 
sulting Engineer, New Consolidated 
Gold Fields, 49 Moorgate, London, 
E.C.2. 











THE CONSOLIDATED GOLD FIELDS OF SOUTH 
AFRICA, LIMITED 


Notice to Holders of 6°, Convertible Unsecured 
Loan Stock, 1977-1982 
Interest Payment No. 3 

Warrants for the interest payable on 3lst 
December, 1958, to Stockholders registered on 10th 
December, 1958, will be posted on 30th December, 
1958. 

Income Tax at the rate of 8s. 6d. in the £ will be 
deducted. 

To facilitate payment of the Interest Warrants, 
the Register of Loan Stockholders will be closed 
from 19th to 30th December, 1958, both days 
inclusive. 

C. L. WATERHOUSE, 


49, MoorGATE, : 
Secretary. 


Lonpon, E.C. 2 
17th Noveniber, 1958. 





FOR SALE 
SET OF TELLUROMETER DISTANCE 
MEASURING EQUIPMENT 

Now available after completion of sur- 
vey, One master and remote tellurometer 
with power packs, tripods and spare parts 
for estimated 1,000 hours’ use, ancillary 
barometers and hygrometers. Completely 
overhauled, £1,500. 

Write Box 396. 


WALTER SKINNER, LTD. 
20 COPTHALL AVENUE, LONDON, E.C. 2. 
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* LIGHTNING” 
CRUSHERS & 
GRANULATORS 





SEMI-FINE PULVERISERS Brochure on Request 


THE PATENT LIGHTNING CRUSHER CO. LTD. 


14a ROSEBERY AVE., LONDON, E.C. I. 
TER: 1928 





41 ST. JAMES’S PLACE, LONDON S W | 


VALVES 





PINCH 
VALVES 


Now well known 
where really 
dirty work is 
done, the W-M 
range of Pinch 


tended all the time. These are now made in sizes 
from }” up to 14” bore. For slurries, corrosives, 
abrasives and powders in bulk and in 

suspension in air they are the answer. No 
leaking, no sticking, no blocking, no trouble. 


W-M Pinch valves are in service all over the world 


handling the most arduous duties—our 
experience will benefit you. Electric or pneumatic 
operation is available, of course. 


WARREN-MORRISON LTD 


MAYFAIR 9895 








valves is being ex- 








GRADUATE WITH MINING DEGREE 


from a recognized school of mines or 
university and with not more than one 
year’s subsequent experience required 
by large copper mine in Northern 
Rhodesia. 

Successful applicant will initially 
undergo course covering practical and 
technical training with view to an official 
position. 

Starting salary upwards of {£1,000 
p-a. depending on experience plus 
variable bonus, at present 24% of basic 
salary, and cost of living allowance cur- 
rently {70 p.a. There are also pension, 
life assurance, and generous medical 
schemes. 

Free outward passage. Leave at 
41 days p.a. may be accumulated up to 
123 days. Married accommodation 
available after three to five months. 

Send particulars, age, qualifications, 
and experience to :— 

Appointments Officer R.4/MM, 

Mine Employment Department 
Selection Trust Building, 
Mason’s Avenue, London, E.C.2. 








ANNOUNCING~—A second edition of 


EXAMINATION, 
BORING and VALUATION 
of 
ALLUVIAL and KINDRED 
ORE DEPOSITS 
by H. L. H. HARRISON 
with the new title of 


Valuation of 
Alluvial Deposits 








305 pages. 58 Illustrations. 
Price 45s. Postage: Inland, 1s.6d.: Abroad, 2s.3d. 








Produced by 
MINING PUBLICATIONS, LTD. 


(proprietors of The Mining Magazine) and obtainable from 


THE TECHNICAL BOOKSHOP, 
482, Salisbury House, London Wall, London, E.C. 2. 
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A new method of 
liquid-solid _ ... 
separation 


The hydrocyclone is a new method of 
separating solids suspended in liquids down toa 
particle diameter of 5 microns, with excellent 






by centrifugal force 
—the hydrocyclone 





DE-WATERING, 
DE-GRITTING, 


control of size and sharpness of separation. 


Manufactured in sizes from 15 to 900 mm. with 
capacities from 1 to 2000 g.p.m., it almost cer- 
tainly has an application to YOUR problem. 


DE-SLIMING. 
And for all types of medium 
and fine classification. 














A special laboratory test set is available, 
consisting of 15 and 30 mm. hydrocyclones in 
‘pyrex’ with interchangable vortex finders 
and apex nozzles complete with case. 


TELEPHONE: KENSINGTON 7523 






LIQUID/ SOLID 


SEPARATIONS LIMITED 
Research - Development 


2 ANDERSON STREET, LONDON, S.W.3 




















NEW 
Lug-Type COUPLI N G Ss 
better-built by 


HERCULES 





for dependable 


performance 


@ Screwed B.S.P. threads. 
(Special threads can be 
supplied to order.) 

@ Made in best quality 
commercial BRASS, GUN- 
METAL 85/5/5/5, or 
STAINLESS STEEL. 








for SUCTION 


Machined and polished all over. 


Lugs are buttressed for 
EXTRA strength. 


Full information and prices from : 


NEWTON SALES COMPANY LTD. 


517/521, Fulham Road, London, S.W.6 
Tel. : FULham 4228 





* Speniy selected leather 
wasners. 
@ Undercut at bottom of thread and DELIVERY 
o prevents washers falling out. HOSE 
* 

















THE SPECIALISTS IN HOSE FITTINGS 














_~ 


' 
' 
4 
} 


THE MINING MAGAZINE 








BUYERS’ 


Agitators PAGE | 
Denver Equipment Co., Ltd. .. 15 | 
we 


Dorr-Oliver Co., Ltd.......... 


Air Receivers 
Harvey (G.A.)&Co. (London), Ltd. 19 


Assaye 


Convertors (contd.) 


P 
Head Wrightson Stockton Forge, 
Ltd. 


Conveyors and Elevators 


i Matthey & Co., Ltd. al 


Ball-Mills 
Fraser & Chalmers Eng. Works 3 
Head Wrightson Stockton Forge 


Wilfley Mining MachineryCo.,Ltd. 42 | 


Balls for Mills 
~ (F. J.) & Sons (Sheffield), 


Bearings—Roller 
British Timken, I.td. ......... 13 
Fischer Bearings Co., Ltd...... ° 
Pollard Bearings, Ltd. ....... 30 
Belting—Conveyor 
B.T.R. Industries, Ltd. ...... 10 


North British Rubber Co., Ltd. 24 
Rubber Improvement, Ltd. * 


Fraser & Chalmers Eng. Works 
CE eee 
Head 1 Wrightson Stockton Forge, 

MS | Sis canes naaemavesakee 
Railway Mine & Plantation 

Equipment, Ltd........... 
Wood (Hugh) & Co., Ltd...... 


21! Cyanide Plant 


Denver Equipment Co., Ltd... 
Fraser & Chalmers Eng. Works 
Head Wrightson Stockton Forge, 
td. 
Huntington, Heberlein&Co.,Ltd. 
Knapp & Bates, Ltd.......... 
Cyanide Reagents 
Cyanamid of Great Britain, Ltd. 
Imperial Chemical Industries, 
Ltd. 


Detonator Boxes 


Silvertown Rubber Co., Ltd... 10 | 


U.S. Rubber International 
(Great Britain) Ltd......... 24 


Blowing Engines 
Fraser & Chalmers Eng. Works 8 


Book Service, Technical 
The Technical Bookshop40,52.58,66,70 


Cables 

General Electric Co., Ltd....... 3 
Cementation 

Cementation Co., Ltd......... 17 | 


Chemicals—Metallurgical 
Cyanamid of Great Britain, Ltd. 38 
DowChemical International Ltd. 41 
ImperialChemicalIndustries,Ltd.11,45 
Minerais et Metaux............ 43 


Chemists—Metallurgical 
British-GecoEngineeringCo.,Ltd. + 
Cyanamid of Great Britain, Ltd. 38 
Denver Equipment Co., Ltd. .. 15 
Dorr-Oliver Co., Ltd. ........ bd 
Huntington, Heberlein &Co., Ltd. 33 
Knapp and Bates, Ltd. { 
Stokes (R. O.) & Co., Ltd. .... 6 


Classifiers 


British-GecoEngineeringCo.,Ltd. + | 

Deister Concentrator Co. ...... 36 | 

Denver Equipment Co., Ltd.... 15 | 
* 


Dorr-Oliver Co., Ltd.......... 
— Stockton Forge, 

AES a a ree 2 
Liquid-Solid Separations Ltd... 67 
Stokes (R. O.) & Co., Ltd. .... 6 
po ae ° 


Compressors 
Aled CONOG AB... . onc csccicse 1 
BritishThomson-HoustonCo.,Ltd. * 
Climax Rock Drill & Engineering 

Works , Ltd 


Fraser & Chalmers Eng. Works 3 | 
, 


Holman Bros., Ltd. .......... 7: 


Concentrating Tables, etc. 
Davies Magnet Works, Ltd. ... t 
Deister Concentrator Co....... 36 
Fraser & Chalmers Eng. Works 3 
Holman Bros., Ltd. .......... 72 
WilfleyMiningMachineryCo.,Ltd. 42 


Concrete Mixers 
Ransomes & Rapier, Ltd....... 


Cone Crushers 
Nordberg re Co.. 35 


Conical Mills 
ee (Export), 
Lt 


Convertors 
Fraser & Chalmers Eng. Works 3 


Holmes (Godfrey) (Plastics), Ltd. 


Diamond Drilling 
a SS) YS Ree 
English Drilling Equipment Co., 
td 


Disc Crushers 
errr 


Dredges—Buckets, etc., for 
ee ere 


* 


Dredges—Gold, Platinum and Tin 


Fraser & Chalmers Eng. Works 
Industrial Trading Corporation 

RE sicnceaegeaieinea here 
Lobnitz & Co., Ltd. .......... 


Ruston-Bucyrus, Ltd, ........ 5, 2 


Drill Bits—Detachable 
Climax Rock Drill & Engineering 
IE os nabs ora 4018 6.4.0.0 
Holman Bros., Ltd. .......... 
ee eg A eee ee 
Sheffield Hol'ow Drill Steel Co., 
DE eS o Gap ee krais.cig een 


Drill Bits—Diamond 
SS oer ee 
Smit (J. K.) & Sons, Ltd...... 
Van Moppes (L.M.) & Sons 

(Diamond Tools), Ltd....... 


Drill Sharpeners 
RATE GONCO AB, «0.6. cc:00cec00 
Climax Rock Drill & Engineering 
eS re ee 
Holman Bros., Ltd. ........:. 


Drill Steel—see Steel 
rills—Diamond and Core 
eo ee errr 
English Drilling Equipment Co., 


3 


* 


Detie-Sheccetaing at necpecting 


Climax Rock Drill & Engineering 
oS Se ee 
CORPRO ROIs oo nce sccccssas 


Fraser & Chalmers Eng. Works 


Ruston-Bucyrus, Ltd. ..... 


| Drills—Rock 


Dryer: 


PR COO BIS «0.06 0:50 6:4 :0:c'e 
Climax Rock Drill & Engineering 
NINN ass a's ocivee cons 


s 
Head Wrightson Stockton Forge, 
WONG, aiek's <peekas Loesurtnes 


Dust Collectors 
Sturtevant ee. Ltd. 
Visco Engineering Co., 


Earth-Moving a,” 
Merton Engineering Co., Ltd. .. 


- —=0 
bone te 


Handling Plant, Materials 


DIRECTORY 


AGE 


Electric Control Gear PAGE 
West (Allen) & Co., Ltd....... * 


| Electric Motors 


BritishThomson-HoustonCo.,Ltd. * 
English Electric Co., Ltd. ..... : 
General Electric Co., Ltd...... 3 


Electrostatic Separators 
Sturtevant Engineering Co., Ltd. % 


Excavators 
Bucyrus-Erie Co. ............ 25 
Ransomes & Rapier, Ltd....... tT 
Ruston-Bucyrus, Ltd. ........ 5,25 
Smith (Thomas) & Sons (Rod- 
ye Serer 
Explosives 
Imperial Chemical Industries, 
ie oes rhc Paid dele ona 11,45 
Fans—Ventilating 
eee 26 
Sturtevant Engineering Co., Ltd. * 


Filters—Metallurgical 
Denver Equipment Co., Ltd. 15 
Dorr-Oliver Co., Ltd.......... * 
International Combustion ee 
Sree 
Sturtevant Engineering Co., 
* 
V ickerys, NINE: eeki4-aisis nt bases 7 
Flotation—Air 
Kipp Kelly, Lid............. 29 


Flotation Plant 
British-GecoEnginceringCo.,Ltd. + 
Cyanamid of Great Britain, Ltd. 38 
Denver Equipment Co., Ltd. 15 
Fraser & Chalmers Eng. Works 3 
Huntington, Heberlein&Co.,Ltd. 33 
Knapp and Bates, Ltd........ 32 


Flotation Reagents 
Cyanamid of Great Britain, Ltd. 38 
DowChemicalInternational,Ltd. 41 
Farbwerke Hoechst, A.G. ..... * 
National Chemical Products Ltd. . 


Furnaces—Roasting & Smelting 
Fraser & Chalmers Eng. Works 3 
Ilead Wrightson Stockton Forge, 

J SRL I Per 2 
Huntington, Heberlein&Co.,Ltd. 33 
WilfleyMiningMachineryCo.,Ltd. 42 


Fuses and Fusegear—Electric 
British Thomson-HoustonCo.,Ltd. 
English Electric Co., Ltd. ..... 


Geophysical Surveying—See also 
Prospecting Instruments 
ee eee ° 
Mining & Geophy sical Services, 
Ltd 


© 


** 


Sank aah ed able eho karkse 71 
Grinding Pans 
End Runner Mills Co., Ltd.... * 
Fraser & Chalmers Eng. Works 8 
Holman Bros., Ltd. .......... 72 
Gyratory Crushers 


eae 
Nordberg Manufacturing Co. .. 35 


Fraser & Chalmers Eng. Works 
Head Wrightson Stockton Forge, 
ncenetockh ela keuaseeabs 21 


Headgears 
Head Wrightson Stockton Forge, 
Ltd 


Hoists 
Biind Cened AB a. ois civiesecs 
Austin Hopkinson & Co., Ltd. 3 
Holman Bros., Ltd. .......... 7 
Nordberg Manufacturing Co... 35 


Hose Couplings 
Newton Sales Co., Ltd. ...... 67 


*« | Hose—Rubber 


B.T.R, Industries, Ltd........ 10 
North British Rubber Co., Ltd. 24 
U.S. Rubber International 

(Great Britain) Ltd. ........ 24 





Jaw 


Jigs 


Lab 


Lar 


Lig 


Me 


Oi 
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BUYERS’ DIRECTORY (continued) 


Jaw Crushers 
Fraser & Chalmers Eng. Works » 
Hadfields, Ltd. 
Head Wrightson Stockton Forge, 
Lt 





Holman Bros., Ltd. 
Nordberg Manufacturing Co. .. 


Jigs 
Industrial Trading Corporation 
(Holland) 


Laboratory Equipment 
Denver Equipment Co., Ltd. .. 
End Runner Mills Co., Ltd. .... 
Knapp & Bates, Ltd.......... 
Sturtevant Engineering Co., Ltd. 


Lamps—Miners 
Premier Lamp & Eng., Co., Ltd. 
Lighting Fittings 
Genera! Electric 


Load Mechanical 


Atlas Capon AB... 0550.00. 
Merton Engineering Co., Ltd... 
Nordberg Manufacturing Co. .. 
Salzgitter Maschinen Aktien- 

gesellschaft 








Locomotives 

English Electric Co., Ltd. ..... 
Hudson (Robert), Ltd......... 
Hunslet Engine Co., Ltd. 
Railway Mine & Plantation 

Equipment, 
Wingrove & Rogers, Ltd...... 
Wood (Hugh) & Co., Ltd...... 


Magnetic Separators 
Cook (Chas. W.) & Sons Ltd. .. 
Davies Magnet Works, Ltd. ... 
Frantz (S. G.) Co., Inc. 
Fraser & Chalmers Eng. Works 
Huntington Heberlein&Co.,Ltd. 
Kipp Kelly, Ltd. 
Rapid Magnetic Machines, Ltd. 

Oil Engines 


English Electric Co., Ltd. ..... 
Nordberg Manufacturing Co. .. 


Ore Buyers 
Britannic Alloys, Ltd. ........ 
Derby & Co., Ltd. 
Johnson Matthey & Co., Ltd. 


Perforated Metal Screens 
Harvey(G.A.)&Co.(London),Ltd. 


Picks, Pneumatic 
Atlas Copco AB.............. 
Climax Rock Drill & Engineering 

eer 
Holman Bros., Ltd 


Pit Props, Hydraulic 

Dowty Mining Equipment, Ltd. 
Pneumatic Separation 

Knapp & Bates, Ltd.......... 


Power Transmission 
B.T.R. Industries, Ltd........ 
Morgan Crucible Co., Ltd. .... 
Wigglesworth (Frank) & Co., Ltd. 


Prospecting Instruments 
Craelius Co., L 
Fraser & Chalmers Eng. Works 


Pulverizers 
Fraser & Chalmers Eng. Works 
Holman Bros., Ltd. 
— Combustion oe, 
t 


“In 
ictete 


32 


10 
16 
* 


2 Rawlplug Co., Ltd. 


3 Ltd. 


PAGE 


Pumps—Gravel & a we | 


Denver Equipment Co., 
Ruston-Bucyrus, Ltd. 


Pumps—Sand 
Dorr-Oliver Co., Ltd.......... 
Fraser & Chalmers Eng. Works 


International Combustion (Export), 


MAS os pbahaedas ase’ sacs 
Saunders Valve Co., 5 
Stokes (R. O.) & Co., Ltd. 
Wilfley MiningMachineryCo.,Ltd. 
Wilkinson Rubber Linatex, Ltd. 


Railways—Light 
Elastic Rail’ Spike Co., ad 
Hudson (Robert), Ltd. eer 
Railway Mine & Plantation 

Equipment, Ltd........... 


| Refractories 
Stein (John G.), & Co., 


Rolls—Crushing 
Fraser & Chalmers Eng. Works 
ERE, TINIE, 0 6. 5.6:0,6 0:0:0 005101 


Ltd. .. 


Head Wrightson Stockton Forge, 


Holman Bros., Ltd. 
Sturtevant Engineering Co., Ltd. 


| Roof Bolts 
Rawlplug Co., Ltd. 


Roof Supports ’ 
Dowty Mining Equipment, Ltd. 


Ropeways & Cableways 
British a ay Engincering 
ee 
Ceretti & Faniani Ropeway Co., 
Mitchell Ropeways, Ltd....... 
Ropeways, Ltd 


46 
20 
6 
42 
+ 


+ 
42 


sate 
eho 


1+ 


1 * 


67 
32 


Rubber—Anti-Abrasion & Vibra- 
tion Resisting—See also Belting 


B.T.R. Industries, Ltd. ....... 
North British Rubber Co., Ltd. 
Silvertown Rubber Co., Ltd... . 


U.S. Rubber International (Great 


er 
Wilkinson Rubber Linatex, Ltd. 


Scraper Haulage 
Austin Hopkinson & Co., Ltd. 
Holman Bros., Ltd 
Wood (Hugh) & Co., Ltd. ..... 


Screening Plant 
Ash (Thomas) & Co., Ltd...... 
Begg, Cousland & Co., Ltd..... 
Davies Magnet Works, Ltd. ... 
Deister Concentrator Co....... 
Fraser & Chalmers Eng. Works 
Harvey(G.A.)&Co.(London),Ltd. 
Haver & Boecker ............ 


shane Manufacturing Co. .. 
Ross Engineers, Ltd 
Sturtevant Engineering Co., Ltd. 


Shaft Sinking 
Cementation Co., 


BEG Eve rsb anon betas soc 


Sheave Blocks 
Austin Hopkinson & Co., 


* November issue. 


Ltd 


t+ October issue 


10 
24 
10 


> 


$ 
+ 


“Ice 
tons 


Shoes and Dies 
Hadfields, Ltd. .............- 


Sink-and-Float Process 
Cyanamid of Great Britain, Ltd. 
Fraser & Chalmers Eng. Works 
Huntington, Heberlein&Co.,Ltd. 


Spikes, Elastic Rail 
Elastic Rail Spike Co., Ltd. 


Steam Power Plant 
English Electric Co., Ltd. ..... 


Steel 
Atlas Copco AB. 
Brindley (F. J.) & Sons (Sheffield), 
Dinbedsmeswaenenessee 
Hadfields, Ltd. 
Head Wrightson Stockton Forge, 


ch deniiashsoeek keeet 
Rip-Bits, Ltd 
Sheffield Hollow Steel Co., Ltd, 


Surveying Instruments 
Zeiss (Carl) 


Swing Hammer Crushers _ 
Patent Lightning Crusher Co., 
Ltd 


Switchgear 
BritishThomson-HoustonCo.,Ltd. 
English Electric Co., Ltd 
General Electric Co., 
West (Allen) & Co., Ltd. . 


Thickeners 
British-GecoEngineeringCo.,Ltd. 
Denver Equipment Co., Ltd. .. 
Dorr-Oliver Co., Ltd 
— Combustion aetna” 


Teneiinsinne 
British Thomson-HoustonCo.,Ltd. 
English Electric Co., Ltd 
General Electric Co., Ltd. ..... 


| Tube-Mills 


| Wagon 


Fraser & Chalmers Eng. Works 
—, Wrightson Stockton Forge, 


Lte 
wilfley Mining MachineryCo.,Ltd. 
Valves 
Saunders Valve Co., Ltd....... 
Warren-Morrison, Ltd......... 
Vee Belt Drives 
Wigglesworth (Frank) & Co.... 


Ventilation Tubing 
Rubber Improvement, Ltd.. 


Head Wrightson Stockton F Ret 


senhuns (Robert), Ltd 





Railway Mine & Plantation 
Equipment, Ltd........... 
Salzgitter Maschinen Aktien- 
ee 


Welding Equipment—Arc 
English Electric Co., Ltd 
Murex Welding Processes, Ltd. 
Railway Mine & Plantation 

Equipment, Ltd........... 

Winding Engines 
BritishThomson-HoustonCo.,Ltd. 
English Electric Co., Ltd 
Fraser & Chalmers Eng. Works 

Wire Ropes 
British Ropes, Ltd. 

Wire Weavers 
Harvey(G.A.)&Co.(London),Ltd. 


PAGE 
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Advertiser seeks short-term engagement. 
dressing, plant installation, and running in. 


Wide experience of ore- 
Write for particulars to 
Box No. 505, The Mining Magazine, 482, Salisbury House, London, E.C.2. 
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Se ere 
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MINING & GEOPHYSICAL SERVICES LTD. 
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Exploratory diamond drilling 
below ground. 


GEOPHYSICAL AND GEOLOGICAL SURVEYS: 


DIAMOND DRILLING : 
TUNNELLING AND SHAFT SINKING. 





e 65 OLD CHURCH ST. LONDON S.W. 3 


MINING & GEOPHYSICAL SERVICES LTD. 
Subsidiary of: 
John Mowlem & Company, Ltd. 
Building & Civil Engineering Contractors 
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Tested and Proved 


The Holman 
Silver Three 


The famous Silver Three has proved its 
efficiency all over the world on every type of 
rock. It takes the toughest work in its stride, cuts 
drastically the real cost of a drill—running cost. 
Every Silver Three is thoroughly tested — 

your guarantee of a drill that will tackle the 
toughest rock for years and years. Like all 
Holman products, the Silver Three *‘ pays with 
its life’. 


: 


PAYS... WITH ITS LIFE 
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PNEUMATIC EQUIPMENT 


HOLMAN BROS. LIMITED, CAMBORNE, ENGLAND 
A company in the Holman Group which has branches, 
technical representatives and agents throughout the United Kingdom and the world. 


Telephone: Camborne 2275 (10 lines). Telegrams: Airdrill, Telex, Camborne 
London Office: 44 Brook Street, W.1. Telephone: HY De Park 9444 HK | 


Printed by Stephen Austin & Sons, Ltd., Hertford, for Mining Publications, Ltd. 
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